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PROJECT EXPERIENCE REPORT
Demolition of Hanford’s 233-S Plutonium Concentration Facility

EXECUTIVE SUMMARY

This report provides a summary of the preparation, operations, innovative work practices, and
lessons learned associated with demolition of the 233-S Plutonium Concentration Facility. This
project represented the first open-air demolition of a highly-contaminated plutonium facility at
the Hanford Site. This project may also represent the first plutonium facility in the

U.S. Department of Energy (DOE) complex to have been demolished without first
decontaminating surfaces to near “free release” standards.

Demeolition of plutonium contaminated structures, if not properly managed, can subject cleanup
personnel and the environment to significant risk. However, with proper sequencing and
innovative use of commercially available equipment, materials, and services, this project
demonstrated that a plutonium processing facility can be demolished while avoiding the need to
perform extensive decontamination or to construct large enclosures. This project utilized an
excavator with concrete shears, diamond circular saws, water misting and fogging equipment,
commercially available fixatives and dust suppressants, conventional mobile crane and rigging
services, and near real-time modeling of meteorological and radiological conditions. Following
a significant amount of preparation, actual demolition of the 233-S Facility began in

October 2003 and was completed in late April 2004.

The knowledge and experience gained on this project are important to the Hanford Site as
additional plutonium processing facilities are scheduled for demolition in the near future. Other
sites throughout the DOE Complex may also be faced with similar challenges.

Numerous innovations and effective work practices were implemented on this project.
Accordingly, a series of “Lessons Learned and Innovative Practices Fact Sheets” were developed
and are included as an appendix to this report. This collection of fact sheets is not intended to
capture every innovative work practice and lesson learned, but rather to describe those that the
project believes to be of most benefit to future DOE projects. These fact sheets cover a number
of specific topics within the subject areas noted below:

Project Management

Organization Structure and Respousibilities
Demolition Approach and Equipment
Planning and Scheduling

Site Preparation and Infrastructure
Radiological Controls

Industrial Safety and Health

Waste Management.

* & & & 4 & & »
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INTRODUCTION

Hanford’s 233-S Plutonium Concentration Facility had been in a slow and continual state of
deterioration since its deactivation in 1967. For nearly three decades, surveillance and
maintenance was performed to ensure confinement of the building’s significant levels of
plutonium contamination, Severe winter conditions in 1996 accelerated the rate of building
deterioration and heightened the potential of personnel exposure to contamination and
environmental release. Based on the increase in risks and associated facility maintenance costs,
decisions (under processes of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 [CERCLAY]) were subsequently made by the DOE and the

U.S. Environmental Protection Agency (EPA) to remove/demolish the facility (DOE 1997b).

The purpose of the 233-8 Facility Demolition Project was to safely demolish the 233-S Facility
and to package and properly dispose of all associated waste material. The scope of this project
included the 233-S Plutonium Concentration Building (233-S Building), the 233-SA Exhaust
Filter Building (233-SA Building), and the Mobile Office-317 (MO-317). A photo and
schematic of the 233-S Facility are provided in Figures 1 and 2, respectively. Upon project
completion, the concrete floor slabs for the 233-S and 233-SA Buildings remained in-place and
were capped with concrete, then covered with clean fill, and posted as an underground
radioactive material area.

The bulk of the building’s materials were designated as low-level waste (LLW) and disposed in
Hanford’s CERCLA landfill known as the Environmental Remediation Disposal Facility
(ERDF). Less than one percent of the demolition debris was designated as transuranic (TRU)
waste; this waste was packaged for temporary storage at Hanford’s Central Waste Complex, and
will eventually be shipped for ultimate storage/disposal at the Waste Isolation Pilot Plant (WIPP)
in Carisbad, New Mexico.

Facility Description

The 233-S Facility was located in the southwest quadrant of Hanford’s 200 West Area. Original
construction of the facility began in 1953 and was compieted in 1955. Several modifications
(expansions) were made to the original structure over the following decade, resulting in an
overall footprint of approximately 325 square meters (m?) [3,500 square feet (sq ft)].

The 233-8 Facility was comprised of the 233-8 Building and the 233-SA Building. The 233-S
Building was a reinforced concrete structure, with a footprint of 11.3 m (37 ft) x 25.7 m (86 ft),
and roof elevations ranging from 3.7 m (12 ft) to 9.7 m (32 ft). Concrete wall thicknesses ranged
from 23 centimeters (cm) [8 inches (in.)] to 30 em (12 in.). Several exterior portions of the
building were made of structural steel framing enclosed with corrugated metal exterior siding.
The four-story portion of the 233-S Building (i.e., the process hood) was the area of highest
contamination. The 233-SA Building, located northeast and just adjacent to the 233-S Building, .
was a single-story, reinforced-concrete structure with 15-cm (6-in.)-thick walls.
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Figure 1. 233-8 Facility (photo, looking south, taken before demolition began in October 20031,
The 202-5 REDOX facility is the large canyon building in background.
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Figure 2. Schematic of the 233-8 Facility (view looking o southeast; mumbers in boxes indicate
demolition sequence}
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233-S Facility History

From 1956 to 1965, the 233-S Facility served a role in the process of developing weapons-grade
plutonium. Hanford’s plutonium production process began by irradiating uranium fuel at the
Site’s 100 Area production reactors. Spent reactor fuel was then transported to the
202-S Reduction and Oxidation Plant (REDOX) where the aluminum cladding was stripped from
. the fuel elements and plutonium was extracted as a plutonium nitrate solution. This solution was
piped from the neighboring REDOX Plant to the 233-S Facility for additional concentration and
packaging. Concentration was performed in the 233-S Building’s process cell by evaporation
and/or ion-exchange treatment. The concentrated plutonium solutions were then packaged in
stainless steel, criticality-safe, product receiver (PR) cans; the PR cans were placed into larger
canisters for transport via roadway to Hanford’s 231-Z Plutonium Isolation Building or the
234-5Z Plutonium Finishing Plant for further processing.

Several significant processing upsets took place during the 233-S Facility’s active operations. In
1956, failure of an air-activated diaphragm valve resulted in the release of approximately 32
grams of plutonium solution to the floor of the 233-S Building’s process hood, with subsequent
spread of contamination to the REDOX Facility. In 1963, chemical reactions within an anion-
exchange concentrator resulted in a rapid pressure increase and the release of plutonium-laden
resin beads. This, in turn, ignited a fire that burned for 90 minutes, causing extensive damage to
process equipment, damage to the ventilation system filter, a spread of gross alpha contamination
within the process area, and distribution of radioactive contamination to other portions of the
building’s interior and the exterior roof surfaces. Between 1 to 3 kilograms of plutonium were
lost as result of this fire. Following extensive cleanup, and construction of the 233-SA Exhaust
Filter Building, the 233-S Facility resumed operations until 1967.

Between 1967 and 1987, limited efforts were made to perform initial characterization of the
facility and remove selected equipment and material from the building’s load-out area. After
1987, the facility sat idle for nearly another decade.

As part of the CERCLA decision process, a report entitled Engineering Evaluation/Cost Analysis
Jor the 233-§ Facility (DOE-RL, 1997a) presented four optional approaches for further facility
management. For each option, the resulting levels of safety were projected. Decontamination -
and/or stabilization of the facility, followed by demolition and disposal, was selected as the
approach most responsive to safety concerns and the most supportive of planned land
remediation actions (DOE-RL, 1997b).

From 1997 to 2002, Bechtel Hanford, Inc. completed a significant amount of decommissioning
scope including the removal of equipment from the process and non-process areas of the

233-S Building. In addition to installing a portable exhauster, this scope included removing
roof-mounted ventilation ducting, process area viewing room support structure, 14 process
vessels, nearly 1,500 m (5,000 ft) of process piping, and other equipment from the equipment
room, control room, and other areas of the facility.

In July 2002, responsibility for decommissioning the 233-S Facility was transferred from Bechtel
Hanford, Inc., to Fluor Hanford.
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DEMOLITION PREPARATIONS

After assuming contractual responsibility for demolishing the 233-S Facility in mid-2002, Fluor
Hanford focused the following 12 months on final removal of equipment, limited
decontamination, initial radiological characterization of the building’s structural materials,
application of fixative coatings to “lock-down” the potentially dispersible contamination,
deactivation of the portable ventilation exhauster system, and removal of temporary power and
lighting services. -

During the summer of 2003, Fluor Hanford’s procurement organization issued requests-for-
interest and proposals to provide technical support and a limited amount of equipment for the
demolition of the 233-S Facility. A contract was subsequently issued by Fluor Hanford to cr/x
environmental services®™, inc. (hereafter referred as cr/x), of Coraopolus, Pennsylvania. The
D&D consulting services and specialized heavy equipment hired from ct/x were supported by
subcontracted engineering services from Burns & Roe of Oradell, New Jersey, and concrete-
sawing expertise from Cutting Edge Services Corporation of Cincinnati, Ohio.

The following subsections describe the preparatory efforts prior to the start of demolition in
October 2003.

Radiological Characterization

Extensive radiological surveys and nondestructive assay (NDA) measurements were performed
during the various stages of equipment and material removal from the 233-S Facility in 2002 and
early 2003. A final sampling plan was developed and implemented in mid-2003 to support

(1) waste disposal planning for the purposes of minimizing the volume of TRU waste, and

(2) evaluation of specific demolition techniques to minimize the release of radiological material
during the demolition process. As noted in Table 1, the total mass of TRU isotopes within the
233-8 Building had been estimated at 13.4 grams (Mantooth, Barton, and Moder, 2003), with the
majority of contamination located on the west and north walls of the 233-S process hood. This
mass relates to contamination levels in the process areas in excess of 33.4 MegaBecquaerrels
(MBq)/m* (20x10° dissintegrations/min/100 cm?). The isotopic distribution of TRU within the
233-S Building is summarized in Table 2.
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Table 1. TRU Mass Estimates for 233-S Locations

Location TRU (grams)

Can Storage Room 0.061
SWP Change Room 0.054
Pipe Gallery 0.141
PR Can Storage Room 0.039
PR Can Loadout 0.081
Stairwell — 1** Floor Wall 0.024
Stairwell — 2™ Floor Wall 0.055
Stairwell - 3™ Floor Wall 0.026
Stairwell — 4™ Floor Wall 0.018
Stairwell — 1** Floor Landing 0.023
Stairwell — 1¥ Floor Landing 0.049
Stairwell — 1° Floor Landing 0.037
Stairwell — 1* Floor Landing 0.016
Stairwell — Ceiling 0.002
| Process Hood — West Wall ' 5.682
Process Hood — North Wall 6.175
Process Hood -- South Wall 0.038
Process Hood — East Wall 0.828
Process Hood — Ceiling 0.037
Total 13.39

Table 2. Isotopic Weight Distribution as Determined through Sampling and Analysis Data
(w; = weight of isoptope; wr = total weight of measured isotopes;
wrry = weight of transuranic isotopes)

Isotope Weight Fraction
(wi'wr)
Plutonium-238 0.0007
Plutonium-239 0.8405
Plutonium-240 0.1046
Plutonium-241 0.0074
Plutonium-242 0.0059
Americium-241 0.0108
Neptunium-237 0.0301
wWrry/W1=0.9926*

* wrruincludes all isotopes listed above, except for
plutonium-241 since it is not a TRU isotope.
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Radiological Analysis of Demolition Techniques

Characterization data (as referenced above) were utilized for purposes of waste designation, and
for performing radiological analysis of demolition techniques. The Hotspot 2.01 (Hotspot, 2002)
atmospheric dispersion computer code was utilized to estimate the downwind personnel-
committed-dose and surface contamination levels that would result from four different
demolition techniques (Knight and Mantooth, 2003). These techniques included demolition via
the use of (1) a wrecking ball, (2) mechanical shear, (3) circular diamond-blade wall sawing, and
(4) continuous diamond-wire sawing. Historical averages for Hanford Site wind speed and
stability class were used for the model. The wrecking ball method demonstrated the greatest
potential for generating airborne contamination, followed in order by mechanical shearing,
circular diamond- blade wall sawing, and continuous diamond-wire sawing,.

As reflected in Table 3, for a given quantity of radioactive material at risk, use of the circular
diamond-blade or wire saws would result in a level of downwind contamination two-to-three
orders of magnitude less than the more aggressive techniques. Values for use of a wrecking ball
are not noted below, as that method was not considered for further evaluation because the
method was not approved for use under the facility’s safety basis.

Table 3. Evaluation of Demolition Methods

Maximum Maximum Alpha Distance to
Demolition Method CEDE?* (rem) Contamination Max. (km)
- (d/min/100cm2) )

Mechanical Shearing 2.1 1.8E+05 <0.01
Circular Diamond- 0.56 460 <0.01
Blade Wall Sawing
Continuous Diamond- 0.046 500 <0.01
Wire Sawing

*CEDE = Committed effective dose equivalent

The values noted in Table 3 compare unmitigated releases resulting from each demolition
method. Mitigation techniques such as pre-decontamination, water misting/fogging, fixative
applications, or other engineered methods would further reduce the potential for release of
radioactive material.

Demolition Method Selection

Initial concepts for removing the 233-8 Facility involved decontamination of the facility’s
interior surfaces, followed by the use of conventional demolition techniques (e.g., use of a
concrete shear to demolish and size-reduce all building structures and material). In
November 2002, a company was subcontracted to provide decontamination services using an
ultra-high-pressure (i.e., 30,000 pounds per square inch) hydrolaser washing system that
included a shrouded applicator and vacuum recovery system. The use of this decontamination
technique was terminated in January 2003 after experiencing difficulties related to protrusions
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from the wall and other irregular surfaces and the ability to reliably accommodate the many
types and layers of fixative materials that pre-existed on the building wall surfaces. The decision
was made that a more conservative and controlled demolition approach was necessary to safety
protect the D&D workers, employees at neighboring facilities, and the environment.

Based on an April 2003 value-engineering session (Parker, 2003) involving input from all levels
of 233-S Facility staff, a proposed plan from cr/x, and other planning efforts, an acceptable
demolition approach was developed for the 233-S Facility. The selected approach involved
using an excavator equipped with a concrete-shear attachment to size-reduce the single-story and
less-contaminated portions of the 233-S and 233-SA Buildings. The selected approach also
involved use of circular diamond-blade wall saws for cutting the taller and more contaminated
portions of the 233-S Facility (i.e., process hood) into large, rectangular blocks that were then
lowered to ground level via crane.

After the combined shearing and sawing approach was selected for 233-§ Facility demolition, a
decision was made to perform additional and more detailed atmospheric dispersion modeling to
confirm that the work could be performed without releasing alpha contamination beyond the
contamination area (CA) boundary in excess of 33.4 Bg/m” (20 &/min/100 cm®). The dispersion
modeling was performed by AlphaTrac of Westminster, Colorado, using ISC-PRIME (an '
EPA-developed program that uses actual weather conditions). The ISC-PRIME code was
considered more applicable for modeling potential atmospheric releases from 233-S than the
previously used HotSpot 2.01 code, for the following reasons: (1) it uses actual site weather
conditions reported hourly; (2) it has algorithms that account for the building “downwash”
generated by the 202-S REDOX Plant; and (3) releases to the atmosphere from demolition
activities could be matched to time of release and actual weather conditions, providing a more
accurate picture of where potential contamination would occur.

The ISC-PRIME dispersion modeling results indicated that all areas with contamination levels
exceeding 33.4 Bq/m2 (20 d/m/100 em?) would lie within a 40 meter-radius CA boundary as
measured from the center of the 233-8 process hood. These analyses helped to reaffirm that this
first-of-its-kind open-air demolition project should proceed as planned.

DEMOLITION OPERATIONS

Demolition operations at the 233-S Facility began in mid-October 2003, The mobile office
MQO-317, the 233-SA Building and the single-story portions of the 233-S Building were safely
demolished via shearing methods, packaged, and buried in the ERDF landfill. This scope was
accomplished by late December 2003. Between the months of January 2004 and April 2004, the
highly contaminated 233-S process hood was dismantled via block cutting and removal
techniques, and all associated waste was packaged and either buried in the ERDF landfill or
placed in temporary storage at Hanford’s Central Waste Complex for eventual disposal at WIPP.
All demolition scope was accomplished without any release of contamination outside of the
controlled area.

The foliowing subsections describe a number of the controls established to accomplish this work
and the general approach employed.
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Radiological Controls/Engineering

A variety of radiological controls were established to protect the D&D workers, and to prevent
the spread of contamination outside of the CA (Mantooth, 2003). As noted earlier, the CA
boundary was established at a 40-meter (131-ft) radius from the center of the 233-S process
hood. A radiological buffer area was also established 10 meters (30.5 ft) beyond the CA
boundary to allow for staging of supervisory personnel, waste containers, and a variety of
support equipment.

Fugitive dust emissions from the breaking and/or packaging of concrete rubble were controlled
by use of water-efficient misters and foggers (i.e., MARTIN® FOG CANNONs™) that were
positioned on two sides of the demolition activity to provide light and general-area misting; each
unit delivered approximately 53 liters/min (14 gal/min). A low-flow, 9.5 liters/min (2.5 gal/min)
misting system head was designed by cr/x and installed directly into the excavator arm, with
nozzles positioned at the throat of the shear. The design, which localized a concentrated mist
directly into the cutting action of the shears, proved to be extremely effective. Dust suppressants
(e.g., Soil-Sement® solutions) were also applied prior to shut-down periods and prior to any
anticipated high-wind conditions.

Engineered controls were established for capturing the potentially-contaminated water that was
generated while cooling/lubricating the circular diamond-saw blades as they dissected the highly
contaminated process hood into large blocks. Prior to the start of shear demolition operations,
the predetermined saw-cut pattern lines were marked on the interior wall and ceiling surfaces of
the process hood. A network of metal gutters was then installed via powder-actuated fasteners to
cover each of the saw cut lines on the inner wall and ceiling surfaces; the gutters were positioned
to drain to a common manifold for water collection and disposal. To address the need to capture
the potentially contaminated saw cooling/lubrication waters on the exterior of the process hood,
cr/x developed a uniquely designed shroud that attached directly to the saw as it cut along the
concrete surfaces. A set of saw receiver shrouds were also created for attaching directly to the
ends of the saw track to capture concrete slurry as the saw blade traveled beyond the corners,
openings, or ends of the structure as it completed the saw cuts.

Wind conditions were continually monitored via windsocks, a nearby weather station, and
hand-held anemometers. All workers and support equipment were required to be located upwind
of the demolition activity and at a distance sufficient to prevent inadvertent contamination should
the wind direction change. The maximum allowable wind speed for demolition operations was
12 miles per hour.

Personal protective equipment (PPE) requirements for all demolition and support personnel
within the CA included a single set of radiological PPE clothing, waterproof rain gear, and a
Power Air Purifying Respirator (PAPR) with hood. A Hanford standard dosimeter and a lapel
air sampling pump were also required for radiation monitoring of personnel. Contamination
surveys and air monitoring were routinely performed via three grab-air samplers, five continuous
air monitors, 18 fixed-plate survey stations, and CA exit surveys of personnel and equipment.
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Phase 1 Demolition — Shearing Operations

During the period of late October 2003 to mid December 2003, the MO-317, the 233-8A
Building, the single-story portion of the 233-8 Building, and the four-story stairwell (cormected
to the 233-8 process hood) had been completely and safely demolished via shearing.

The shmrmgﬁ operations were aacgmpl;aheﬁ using a 45,000 kg (100,000 1b) CAT® hydranlic
‘excavalor equipped with a 12x10° newton (1,300 ton) rotating mechanical shear. The demolition
sequence began with the MO-317, as previously noted in Figure 2. Demolition and waste
packaging/disposal of this relatively benign stiucture demonstrated that all equipment, persormel,
dust suppression systems, and waste-loading procedures were indéed prepared and ready (o
proceed Immediately to the more contaminated {2’3%8& Building.

Siee nearly e}% of the structures demolished during the shearing phase of the project (with
exception of the four-story stairwell} were less than 3.6 m (12 E%}_m;}:n grade level, all building
material vemoved by the excavator were generally directed onto the interior slab surface.
Protection of adjacent building and structures (e.g., an electrical transformer on the east side of
- 233-8, and an underground pipe trench located on the west side of 233-8) from falling rubble
was established via nylon netting barriers and-othet materials prior to the start of demolition,

After the 233-SA Building was demolished and its waste was loaded, demolition of the

233-8 Building proceeded from northeast to southwest, Phat%zaphs in Figure 3 depict the field
settings during demolition of the 233-8SA Building and weeks later when the excavator was
demolishing the four-story stairwell on the east side of the 233-8 process hood.

Figure 3. fmages during demolition — jeft. photo depicts demoliticn of the 233-5A Building
(note the FOG CANNON ™ in lower left of the imiage and the FRDF waste container in
center ;,; right photo depicts subsequent demolition of the 233-5 process hood stairwell.

10
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Loading f“s% conerete into the lined LRDF waste containers, each 2.4-m wide x 6.1-m long x
18- high (8 ft wide x 20 £ long % 6 i high), was performed whenever a sufficient quantity of
rubble was generated. The rubblé piles were kept wet at all times, The concrete rabble was
loaded into the ERDF containers using a front-eid loader. The struétural steel and metal siding
associated with the process hood stairwell were primarily loaded into the ERDF containers via
the grappling capability of the shear jaw. A total of 65 ERDF contairiers was used fo package
and dispose of'all debris generated during demolition of MO-317, the 233-8A Building, the
lower portions of the 233-8 Building, and the stairwell attached to the 233-8 process hobd.

Phase 2 Demeolition — Sawing Operations

Removal of the highly-contaminated 233-S Building process hood began in January 2004 and
‘was completed in April 2004, This task was accomplished by segmenting the process hood
structure intd pre-engineered panels using track-mounted, diamond-blade wall saws. Photos of
initial and miermediate states of saw cutting are shown in Figure 4. - After cach rectungular panel

Cwag oul, it was fowered via crane, and then prepared for disposal. Most panels were wrapped in
plastic and polypropylene bags (supplied by MHF Logistical Solutions) and transporied for
disposal as LLW at the ERDF site. Designated panels from the lower northwest portion of the
process hood were classified as TRU waste, and were packaged and transported to Hanford’s
Central Waste Complex. The TRU waste will eventually be disposed at the WIPP Site in
Carlsbad, Mew Mexico.

Mwym 4. %’hﬁi{&s of wall-saw cutting on 233-8 process hood — lefl phdto-depicts shrouded
concréte wall saw at the beginning Qf a horizontal roof cut; right photo
‘depicts the saw being set up after 11 blocks had been cut and removed.

A detatied cutting plan was prepared to ensure that integrity of the roof and wall structures was
maintained during the segmentation and crane/rigging evolutions. The reinforced concrete wall
and roof sections were 30.5 ¢m (12-1n.) thick; the largest of panels were cut to 2.4 m x 4.6

(8 fix 15 41, weighing approximately 9,000 mﬁ:mﬁ tons (20,000 1b). Gver 80 cuts were

neeessary o fully segment and remove the process hood structure. The total length of cutting
was it excess of 275 m (900 ).
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Before demolition operations began in October 2003, a core-boring drill was tised to create a
autnber of through-holes in predetermined location to install lifting hardwire, These holes were
installed i the roof and on.all accessible/exposed locations on the walls of the process hood.
Adter the staiswell and single-story portions of 233-8 Building were demolished, the remaining
holes were installed. As discussed earliér, somie of the additional preparations for saw cutting -
included the installation of gutters on the interior walls of the process hood to capture the
cooling/lubrications waters that sprayed-off from the rotating saw blades during the final break-
through cuts. Expertise on the saw cutting operations was provided by Cutting Edge Services
Corporation. Representatives from Cutting Edge provided the services of equipment operations,
Araining of Hanford’s D&D workers, and technical support.

Post Demolition Tasks

During the months of May through June 2004, a wide variety of tasks were performed to support
project closcout. Initidl efforts were focused on decontamination of the demolition support
equipment so that it could be removed from the 233-S project site and reused on future D&D
projects at Hanford.  Temporary utilities, support trailers, and storage containers were femoved
from the site, Miscellaneous waste was packaged and shipped for disposal. Radiological
surveys of the demolition site were performed, and a clean layer of gravel was placed over arcas
surrounding the 233-8 Facility’s floor slabs. The floor slabs were also covered with clean
gravel, a thin (approximately 100 em [four inches]) concrete cap, and additional gravel.on top of
the conerete cap. The demolition zone was then posted as an underground radioactive material
area, Project files were submitted for fecords retention purposes, and the facility’s engineering
drawings were updated and/or reclassified as “Inactive” within the Hanford Document Control
Systemn, Figare S depicts the project site before and after demolition:

Figiite 5. Photos of 233-8 Faﬂﬂity area before and afler demolition:
leit photo dated October 2003; right photo dated June 2004.
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LESSONS LEARNED AND INNOVATIVE WORK PRACTICES

The experience and knowledge gained from this demolition project are important to the Hanford
Site as additional plutonium facilities are scheduled for demolition in the near future. Other sites
throughout the DOE Complex may be faced with similar challenges.

Since this project represented a first-of-a-kind effort for the Hanford Site, one of the most
important aspects of the approach to demolition was the commitment to pay close attention to
emergent issues and to take the time to analyze their impact(s). Resisting the urge to push
forward before understanding and mitigating issues was very valuable and avoided many
potential problems.

During all phases of this demolition project, numerous innovations, effective work practices and
lessons learned were implemented. Accordingly, a series of “Lessons Learned and Innovative
Practices Fact Sheets” have been developed and are provided in the appendix of this report. The
intent of the appended material is not to capture every innovation and lesson learned, but rather
to describe those that the project believes to be of most benefit to future DOE projects. These
fact sheets cover a broad range of topics within eight general categories including; project
management, organization structure and distribution of responsibility, demolition approach and
equipment, planning and scheduling, site preparation and infrastructure, radiological controls,
industrial safety and health, and waste handling.

Each fact sheet in the appendix includes a “Situation” section to provide the reader with brief
background, an “Analysis” section to summarize what did or did not work well, and a
“Considerations for Future Projects” section that offer suggestions for future project managers
who are faced with similar situations. If the reader is interested in obtaining additional
information, names and phone numbers of knowledgeable 233-S Facility Demolition Project
representatives from within Fluor Hanford and the U.S. Depa:rtment of Energy are provided at
the end of each fact sheet.

SUMMARY AND CONCLUSIONS

This project represented the first open-air demolition of a highly-contaminated plutonium facility
at the Hanford Site. This project may also represent the first plutonium facility in the DOE
complex to have been demolished without first decontaminating surfaces to near “free release”
standards. The decision to perform or not perform extensive decontamination of wall, floor, and
ceiling surfaces prior to demolition of radioactively contaminated facilities presents significant
trade-offs in cost, schedule, and risk.

The 233-S Facility has been successfully removed without significant release to the environment
and without recordable personnel injury. The lessons learned and innovative practices that were
experienced on this project should be of interest and benefit to future D&D projects at Hanford,
other sites throughout the DOE complex, and the commercial sector.
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APPENDIX -- Lessons Learned and Innovative Work Practices Fact Sheets

Project Management
Investment in Heavy EQUIPIMENLT.......ccovveieininriniecrieieerieneninnrrseerseseesessnssenessessersessessasns A-1
Technical Baseling COMITOLS ........c..ccoieevcererinieieiieienniee e esseesesseeese s sessssssesnenss A3
Size 0f Work Packages........cccevciiiinicreiciccrrnierercreessesnessssssnessssssssssessessnsessessssessensens A-5
TUrMOVET Of PIOJECT SCOPE .1oveeteeriirrecrrercercecrereeies e s eses e e sessaes s ere s s ssen e e s s s s see s b sesenns A-7
Organization Structure and Responsibilities
Accountability for Upgrades to D&D EqQUIpment .........c.cceeeveerrieercneieneceeeeecsvenrensones A-9
Subcontracting Radiological Control Technicians ...........ccevvviiriniesineririnsmnnnensresseenens A-11
Dedicated Craft........ccooviniciirimmieniierinioinnnerssesissiasssisssssessesssssasssssesessssesssssssnensns A-13
Demolition Approach and Equipment
MARTIN® FOG CANNONTM .. ..cteriiemrreterensrniseesessesseessessossssessessonsesmsssssssses A-15
Front-end Loader vs. Excavator BUCKet.......ccovirereerrcernienncenreeceeeerese e snnenins A-17
MOCKUPS/TTAINING ...covinereerirtcererieteereereetietssssestasartssesssnsssssssssenssressssenssassssssessersssssssesien A-19
Concrete Wall SaWIng........cccciiinicciinionnieniieinnieien e sessessssssessesessssesessess A-21
Subcontracting Concrete Wall Sawing Services........cccvceveerrvrrrerniensnesiennennesessnnnns A-23
Shrouds for Concrete Wall SaW .......cocvuivniiirnnenrcnniensrereereses s senans A-25
Planning and Scheduling
Work Schedule Changes and Optimization ............ccocvecereevreeeienncnecnscsneseenneessesnsennns A-27
Weather-Based Impacts to Project Schedule .........ccooeeevrineereeveeeeireccerereeee e A-29
Site Preparation and Infrastructure
Electrical Power Supply........c..covveevvcmnen.. erteetaet et ettt s ba et e r s eenaenene e enees A-31
MateTials CONIOL .....ovoveieircreceercnecere s sse s st s enseese s tese s sbensnessoseron A-33
Radiological Controls
Soil-Sement™ and PBS™ Fixatives.........cococevrreereiesierisrirermresisrosissimsesinesssssssssessssssons A-35
Dispersion MOAEHNG.........coeuvreierreioriieteieriane s sesereseessssecsessessssssssessssenesssesssssenes A-39
Yellow Brick ROAd......c.oiveerieiicniiceisesseenee et etsses s esess s s sns A-41
Industrial Safety and Health
Equipment Noise and Communication ENhancement..............c.coeveevereecerenrerssesessoreses A-43
HEAL SITESS.....cuciiiiiircretcrsneinctttenen et ra e sra s et e s s e erssbeb et eseeseesaeneeneosensnsnens A-45
Erg0oNnomic ISSUES ....cciieriieerieieriierisisesiereeessssisesesssesteesssesesssassessssssessamsesseseosseneasenes A-49
POrtable HEAtETS ......c.c.ciiicccetcciiisie s sereseaseese st ene e s s bbb s emes e nenaenenen A-51
Waste Management
Radiological Characterization of Building Structure..........o.eeeveerieeeeeeeesieeeeeseeeneerenen, A-53
Loading and Packaging of Concrete RUDDIE...........c.c.ccovvveeriereeieieerierioreseserseesoreseonasenns A-55
Waste Packaging — Liquid AbSOIDENLt........coccvevreueeecivreenisneceei e e eere e A-57
Bulk Packaging SYSIEIMS .......cvcevivevirirecrenesneissiectsesssi i esesesessesesssssereeseesasssessnssssssses A-59

Water Accumulation and Collection
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Lessons Learned and Tnnovative Work Practices Fact Sheet
233§ Facility Demolition Project

PROJECT MANAGEMENT
investment in Heavy Equipment

“Subcontraciing of demolition equipment and/or sevvices may noi prove v be cosy efjective”
Situcation

The “purchase versus lease”™ decision for nuclear facility
demolition eguipment is not always straightforward.

During the planning phase for the 233-5 Facility Demolition
Project, it was determyined that Fluor Hanford (FH) did not own
an excavator, and other contractors at the Hanford Site did

not possess any heéavy equipment that could be committed for

the timeframe during which the 233-8 Facility demolition
activities would be performed. Based on i;he Site’d interest to
infuse more commercial nuclear practices into the Hanford Site, a
~ decision was made to pursne renting/leasing of some demolition If heavy equipment is needed for «
equipment. . by of contaptisted - fieility _
demolition projects, puréhasing (Father
thar lensing) may be more cost ¢ffective.

After inviting a large number of potentially interested companies
to information meetings on 233-8 Faeility demolition scope, and
issuance of requests for 3’;1“@@%&1& a subcohtract wés &warded This subcontract included demolition -
consulting/technical support services, saw cutting services, and leasing of a previously contaminaied
excavalor and an excavator opérator. Access 1o a previously contaminated (and regulated) excavator was
attractive to FH since such equipment is not only difficulf to locate in the commercial sector, but also
because the rigk asseciated with the possibility of not being able to decontaminate the excavator to
acceptable levels afier its nse was greatly reduced; The subcontract was based on-a provision (imposed by
the subcontractor) that the excavator would be operated solely by a subcontractor-provided operator rather
than by a Hanford Siie employee, This issue was somewhat complicated by the fact that a Hanford Site
decision (bascd on application of the Davis Bacon Act) had already been inade that work scope stch as
that being considered for the 233-8 Facility should be perforined by Hanford's organized labor work
forces. Consequently, some negotiations with the local work forces were necessary to alfow the
subcontractor 10 be the exclusive operator of the excavator,

Analysis

In the case of the 233-8 Facility Demolition Project, the initial objective of reﬂtmgf’iwm% af aémaﬁ:’;y
contaminated piece of equipment was pméent No other equipment was available from Hanford’s onsite
equipment pool, In hindsight, it would likely have been more cost effective to have leased only the
excavator (not the excavator operator and excavator support personnel), or to have purchased an
excavalor; an excavator @pm"éiti}r and supervisory personnel could have been provided by Hanford Site
forces. As the seope and duration of the overall project increased, the costs for the subcontracted -
excavator f}g}@mmr »;md ﬂnavaim sup;}m&i pemc}ﬁnei nereased 3{3{3{3?{1&;@&@ '
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Leswm Learned and funovative Work Practives Fuct Sheet
2338 ,Fm.fia{y Bemolitian Project

Unless the rules that establish the jurisdiction of the work at the Hanford Site are changed, the Site’s
purchase of heavy equipment for wn‘éammated building énm@iitmrl would likely be more cost eftective
than subcontr ac m'lgz, such equiprent.

Considerations jor Futwre Projects

pe

Trade-off evaluations for havmg the subcontractor supply/lease eqmpmmi wothe g}mjwt VErsis .
direct equipment purchase should be performed.

if renting/leasing of heavy equipment is desired, contracts for equipment (not equipment and
operators) shiould be considered. Expertise in aiphawcmimmmamé factlity demolition is not msﬁy
obtained. Opportunity for leasing of contaminated equipiment is very limited.

Sinee work involving alpha contamination is very zmique due diligence on a subcontractor’s

record of work in nuclear applications ili}aludmg @x;mmmca with specific types of contaminants)
should be performed.

If Davis Bacon Act determinations require the Site’s forces to per orm work, it may be difficuli to
be cost effective when mixing subcontractor-provided field support with Site labor.

Any detays in a project’s schedule (e.g., due to weather, technical issues, and regulatory issues,
ete.) will extend the duration of the equipment lease, thus making the cost/benefit less attractive.
Maintenance schedules for leased equipment are not normally tracked by the project’s/Site’s
equipiment maintenance programs. Extra care and attention are needed to ensire that all
maintenance requirements and expectations are met.

Starud-by rates for equipment should be thoroughly evaluated during contract developmenit. The |
mfluence of weather on the 233-8 Project incurred higher stand-by paymeuts than anticipated.

If subeontracted equipment is utilized, thesite
acceptance and operational requiréments should be

clearly defined.  Relevant issues for consideration Contacts for Additional Information:
_iim E’z.aé%f.‘z::. U gﬁemfriimf’s‘; 'La'bwrat(?rny a;io;zgl Eigc:tr%sail Torm Orgill, Direcior, 2338 D&D Project,
Code listings, Occupational, Safety, and Health Actof w00 tunford, (509) 3720747

1970 complinnce, disposal of fluids if required,

maintenance/disposal of spare or Faulty parts, and. Earl Llovd, 233-5 Contiacts Lead
preparations for contamination removal. Fluor Hanford, (509) 373-6541

Paul Valeich, Prograsm Engineer, DOE-RL
Central Flateaw, (309 3734047
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PROJECT MANAGEM EZN@“’
Technical Baseline Controls

Laossons Leazmgd and Tinovative Work Practices Facr Sheet

233-8 Facilitg Denolition Project

“Syeict controly on the technical baseline helped fo stabilize the project.”

Kitgeaiioi

It was knows for some time that regardloss of the final techniques
~ chosen for demolition of the 233-S Facility, certain core activities
(e.g., removal of equipment, removal of stored waste, application
of fixatives 0 interior surfaces, charactetization of iiterior
surfaces, shutdown of utilities, etc.) would have to be performed
to prepare the bullding for safe demolition.. As these demolition
- preparation tasks were being performed in the field, demolition
planning was also being performed as a paralle] activity. This -
demolition planning effort entertained a variety of demolition
concepts ranging from concrete shearing within large tents, to
doing the same without a tent, to the use of diamond blade and/or
wire sawing methods, and various combinations of these and
other methods.

Innovative concepts were encouraged from all members of the
immediate project staff as well as from supporting organizations

Innovative ideas weve encouraged from feam

members, but special conivols werg alse
reeded to firmily eetiiblish the 233-8
Facility's rechnical baseline. Once
extublished, any chonges jo the baseling
plans were formally controlled.

- (e.g., engineering, radiological control, industrial safety, ete.). However, due to the large number of
‘options being sugeested, there was a point whien it became difficult to keep all workers focused on the
right preparatory activities. Eventually, this free flow of new ideas needed to be contained, and &
technical baseline “locked-in” and then managed by configuration control. The project’s management
teain then established a project baseline that gmwded clear d;rectmﬂ in each of the following areds:

= Demolition methods for each portion of the facility.

s Pre-demelition end-states (required before demolition could bugin).

" Techniques to be utilized to reach each end state.

@ Conirolling work documents that would be required to approve each group of activities.
= Special radiological controls ihat would be required for each activity.

In addition v establishiment of this technical baseline, the management team set an expectation that
(without specific approval from the director) there Would be no time spent on anything that was not in
direct support of the technical baseline. This, along with clear expectations for progress and deliverables
from each stafl mernber supporting the technical baseline, brought the appropriate degree of focus to the

project.

It was reco gnized that this approach had the obvious 'bt:liﬁﬁ_t of focusing the project, but aiso had éheﬁ_
potential to stifle new and innovative ideas. These types of ideas had been encouraged previously, and all

Al
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Lcsmns Learned and Innovaiive Work Practices Face Sheot

_ 2338 Fucility Barselition Project
direct and indirect staff felt they were part of the team and had a voice in the project’s direction. When
the technical baseline was established, ditection was given to the entire team that new ideas were still
encoutaged, but prior to anyone pursuing those ideas for more than one hour, approval of the Project
Director; Manager of Demolition Preparations, or Manager of Demolition: was required. The auih&rixing
‘manager was responsible for ensuring that enough time was given 1o explore the ideds without causing
foss of momentom on the approved plan. When (and if) the authorizing manager wis convineed that the
new approach would be 2 benefil to the project, the Project Direclor was briefed and a determination was
finalized on the path forward. If an altemative pathway was approved, only then was the téchnical
basehne revised.

Analvis

After applying hieightened controls on the evolving plans, and strictly enforcing the rules for change, the
project was shie fo focus its Himited resotirces and still give personnel the ability to bring innovative
practices and good idéas “to the table.”

Considevations for Future Projecis

e 1 is inportant to formally establish u}ﬁﬁgumtmn {:{}mrol for d project’s baseline plan even if some
areas are not yet well defined.

#  Pistof-a-kind activities warrant 'ﬁ:uiicita‘zian- of new ideas and concepts from all members of 2
tean.

»  Confrols should be established am:i communicated regarding the amount of time and encrgy that
can be applied to developing alternative concepts fora given project.

s I conirols are corr cetly established, innovation can be encowraged while not allowing the project
~tolose focus.

Contacts for Additional Informstion:

Tont Orgill, Ditector, 233-5 D&D Project,
Fluor Hanfoud, (5003 3720747

Paul Valcich, Programi Engineer DOBRL Céntral .
Plateau, (509 373-9947
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Lessons Learned and Innovative Work Practices Foet Sheet

. _ 233-8 Fav sfiw Demolition Project
PROJECT MANAGEMENT
wganscro Size of Work Packages

i
I
e,

ﬁﬁﬁw;

Wk ym@m for controliing demolition scope necd to e approprictely sized.”
Situation

As the Hanlord Site transitions from opersting nuclear facilities
fo removal of excess nuclear facilities, the demolition projects
must determing the best methods for defining and authorizing
the discrete elements of dernolition work scope.

During the planning phases for the 233-8 Facility Demolition
Project, it was recognized that the standard operating procedures
that are typically used to describe repetitive processes and the
controls necessary for hazard raitigation were not flexible enough
for'the chauging conditions that exist on a demolition project. It
was aldo recGgnized that the very task-specific work packages
that are typically used fo authorize miaintenance and repair work
i nuclear facilities were oo restrictive because they followed a

Work packages Jar dewolition activities
con gffectively encompaoss & broed range of
seope i job kugurdy gre appropriately

script of pre- f@qmasm conditions, systemn hne-ups, repair identified and muniaged.
iostructions and retest parameters, ete. Neither model (i.e., the

‘stanctard operating procedures and the work *packczges typically used for mainfenance tasks) represented
ideal models for demolition Scope.

Aprivsis

A niodified version of the maintenance work package model was adopted for 233-8 Facility demolition
pa’epamiie}m anid for actual demolition. The project team used the project’s technical bascling {discussed
i a separate {zot sheet) 1o help define and develop reasonable breadih of work for each work package. of
course, there still remainied a subset of activities that fell under the typical routine maintenance work
package model (e.g., monthly inspections of emergency lighting and calibration of hand and foot radiation
monitors, eiv. },-and the standard operating procedure model for other routine tasks (e.g., daily checks of
an exhgust system and use of cold weathier pmtec:tic&r}. checklists).

The 233-8 Facility demolition work scope was first grouped into major categories, and then each scopé of
work was reviewed by the team using site tools for hazards analysis and appropriate controls: An
example of the types of tasks grouped within a work package would be as follows:.

e Demolition Preparation
o Bize reduction of building waste material
#  Use of typical hand tools for size reduction
»  Contamination control techiigues for size reduction

AS
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Lessons Learned and Innevative Wirk Practices Fact Sheet
233-8 Facility Demolition Prajéct

o Wasle packaging
«  Proper packaging technigues
«  {(“ontamination controls for packaging
o Removal of facility squipment and structural components.
*  Use of appropriate twols for'structural steel removal
*  Proper use of aerial lifts for elevated work '
w  1Jsé of sgcondary ventilation for contamination cortro! during remioval process.

Each subcomponent for such a given work package was reviewed by the project team; hazasds were
identified., mitigation techniques determined, and work instructions developed and approved. This
approach vesulted in work packages that had slightly latger scope and incorporated a number of different
tasks. While this type of work package necessitated very thorough pre-job briefings, it proved to.be
effective. Any chatiges in scope definition required specific reviews for potential impacis o the hazards
analysis and mitigation methods. This approach served the project well. '

Considerations for Future Projects

s Typical operating procedures or maintenance work packages do not-work weil ina D&D
environment,

»  Work packages for general D&D work need to give flexibility while controlling hazards to the
workers and to the environment.

s When developing work packages Wit}_;. substantial breadih, project personnel with the greatest
amount of applicable experience should be utilized. Daily pre-job briefings and change controls
are also extremely important.

e Job Hazard Analyses can and should be performied at _ _
fhe sub-activity level when conirols are not ' Contaets for Additional Information:
applicable to all steps within a given work package.

. , i . P Torm Orgill; Divecior, 233-8 DE&D Projest,
e Field Work Supervisors need to be especially vigilant  Flyor Hantord, (309) 3720747 .

in krowing boundaries of their work authorization. .

: Curt Kooiker, 233-8 Pield Operations.

Enginesrs, Fluor Hanford, (500) 372-0747

Paul Valeich, Program Engiheer, DOE-RL
Central Plateau, (309) 373-9947 '
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: 2&3& Fucility Ds@m@[mfm Projécy
PROJECT MANAGEMENT
Turnover of Project Scope

“Fransferving of key personnel gud derailed project baselines are important elements of DOE
contracior fturpover,”

Sttuicstin

On July 1, 2002, personnel and a large number of Hanford
facilitise were transferred from Bechtel Hanford, Inc. (BHI), to
Fluor Hanford (FH). This réalignment of scope supported
Hanford’s long-term strategic plan for Site contractor
responmbﬁ_mﬁ This transfer of work included Hanford's
groundwater management program and hundreds of rad iwdactively
contaminatid waste sites and buildings located in-Hanford’s -
Central Plaieau (1.e., Hanford’s 200 East and West Areas). The
2338 Pluoninm Concentration Facility was one of the many -
facilitics transferred as part of this realignment,

From late-1997 through mid-2002, BHI accomplished a significant During the change of contractors in

T N N . . . W ate ot . T o
amount of difficult work involving the removal and disposition of - ‘}?’”_‘;«f “f i, o fi" “ i?”.if ;ﬁ;f‘; of
S rrebed]. Aot e - vt gt il o . | empioyess wansitivned with the
u}}‘iiﬁm!flé}fiaﬁd d};u;;i_.; ag, piping, y@ssels, fn:}d other plutonivm 2348 Facility. Consequently. a new D&D
pProcess ﬁq&ﬁéfi}mﬁﬁnﬁl %mm the 233-8 'Ea(:zii{y.; However, Wheﬁ the w oFganization (e.g., project managers,
facility was transitioned, only about one-third of the facility’s staff engineers, planners, schedulers, sufew,
transferred from BHI to FH. Consequently, a substantial amount D&D workers, efc.) hod to be stuffed and o
of facility and process knowledge were lost during the chmg&: in detailed baseline necded 1o be developed
coniractars Jor thix demolifion project.
Analvsis

A transition plan was developed for the 2002 transfer of work from BHI to FH. This tmmatwn plan was
jointly and cooperatively developed by FH and BHI months before the July 2002 transition date. A
number-of lessons were leamned during the overall transition process and are deseribed in Lessons-
Learned vepost, 2007-RI-HNF-O036, Central Platean Transition. Two of the lessons which had direct
impaet to-the 2338 Facility, involved the loss of facility knowledge due io the transfer of a limited
ninmber of personnel and the twmover of a detailed project baseline. '

Many of the BHI employees {(exempt, non-exempt, and bargaining unit staff) who previously supported

~the 233-8 Facility were reassigned or reguested reassignment to other BHI projects in the months priorto
the July 20072 transition date. Consequently, much of the experience base that BHI devel a;af.:;d during the
period of 1997 10 2002 did not transfer to FH. FH needed to obtain a project manger, superyisors,
engineers, planners, schedulers, bargaining unit staff, and other specialized personnel from a variety of
other FH projects to rebuild the 233-8 Facility organization.

AT
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Additional fime and expenses were also incurred as a result of the need to develop a sufficiently detailed
baseline for future work at the 233-8 Facility. Smce BHI knew that it was t‘idﬂﬁiiiiﬂ}if’% the facility to FH,
- BHI was not obligated by contract to develop and maintain a detailed project baseline beyond its known
period of operation. During development of the Central Plateau Transition Plan, FH assumied that all
work wonld be transitioned with a baseline (i.e., scope, schedule and budget) already prepared. Had FH
known about the lack of a sufficiently detailed baseline during the transition planning phase, a specific
task to utilize the existing facility knowledge base and develop a detailed baseline could have been
incorporated into the Central Plateau Transition Plan.

Considerations for Future Projects

*  When transfetring work scope from one DOE contractor to another, the transition plan should
inchude a-specific sub-task that requires the transfer and/or co-development of a sufficiently
detailed project baseline (1.¢., scope, schedule, and budget) prior to transition,

»  During work scope transfers between DOE contractors, key salaried eraplovees should be made

avariable and enconraged to transifion with the weork scope. Otherwise, valuable project
experience mi ight be lost.. If emplovees do not transfer with the work scope, the cost to the
goveriunent increases (L.e., one organization needs to hire and frain replacements and the other
organization may need {o retrain the retained employees to perform other work). The transition
activities should include a specific impact analysis on the loss of facility or program experience,

Contacts for Additions! Inforasation:

Tom Orgill, Director, 233-3 D&D Project,
Fluor Hanfoed, (509) 3720747

Doug Weriz, Acﬁﬂg’i)im&{}g; Projeci Controls,
D& Project, Fluor Hariford, (509 372-8168

Pail Valoich, Program BEnginger, DOE-RL
Central Plateay, (508 3735047
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mmm MATMN STRUCTURE & RESPONSIBILITIES
Accountability for Upgrades to D&D Equipment

“dssisting sulconrrictors with their eguipment problems can dilute their aeconntabiliig.”
Sitration

During the 233-8 Facility Demolition Project pl&nmng,, a.contract
was éﬁ%ucfi 0.8 deactivation and decommissioning (D&}
SErVICes cormpany %s:}_pmv.xda technical support, an excavator and
operator, wall-sawing equipment and operators. Due to schedule
constraints {partly in an attempt to avoid the worst of winter
weather conditions), the project mianagemient allowed some of
the subcontractor-provided. equipnient to bie recetved onsite even
though the equpment did not fully meet the specifications as
stated it the contract. The project subsequently worked with the
subcontractor t jointly rectify discrepancies noted with the
subcontractor-pravided cquipment

Fhe project accasionadly worked with
_ _ equipment suppliers and subcontractors fo
An e?}ffj»:}: R expedite modificalion necessary fo Serfify
L equipment as field ready. Fhiy action by the
project dilted supplier and subeontracior
accountability. Gredter adlierence fo
conract lahguilge régarding specifications

Because of the project’s compressed schedule, the Project
decided that acceptance of the subcontractor-provided equipment

Onto the Ha;?"%ﬁ'}? d Site “as is” and workinig ﬂ“ﬂ' Gi_igh._ the isfsu%- Jfor subcontractorsprovided eqiipment conld
would provide o better path to meet the project’s goals. In have minimized the npgrades that were
hindsight, the project should have ensured that equipment met all performed on-iite.

“contract requirements prior 1o it being brought on-site. [n'some
cases, this approach might have taken more time, but could have avoided several issues 1 egarding s work
performed by the subcontractor vs, work performed by the Site’s workforce. Currently, demolition
equipment.on the Hanford Site is typically maintained by the Site’s craft labor,

Considerations for Future Project

*  Conivacts should clearly state any special equipment requirements. Defailed checkfists should
be provided within contracts to ensure there is a clear understanding of what is required and
what will be checked prior to onsite acceptance,

= [f equipment ig leased, a process must be in place to ensure that the equiptient meets the -
standards for the job and any eoséts and requirements (e.g., National Electrical Cods {N%ﬁi{,} and
the Occupational, Safety, and Hgalﬁl Admini stmtmn TOSHAT are wiet prior to onsite receipt
and acceptance.

Particular attention should be dedicated to the issues surrounding NEC, OSHA, and other
electrical inspection requirements. Specialized/custom equipment and some commercially
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available, off-the-shelf equipment may not have the necessary certification that is vequired for
use on the Hanford Site. If changes are made to the equipment in order to- awc;mmﬁd&le
specific job requirements, existing certifications could be voided.

' Mﬁ;xmg labor types (onsite vs. subcontracted) can make it difficdlt to perform the work in an
officient manner.

Coniracts written for use of leased equiptment in a radiation area should include requirements.
for the subcontracior to prepare the equipment for the respective rigor of the job. For example,
the subcontractor’s excavator was repainted just prior to field use to assist with
decontamination of the equipment spon completion of the job. This investment saved time in
the long mun. Overall, the excavator was easy to clean and any contamination found on the
painted surfaces was cagy to remove.

When evaiusting the suitability of a given piece of equipment, ¢onsideration should be given
10 thié length of time that the equipment had been sitting idle siiiee its previous job, Additional
matntenance and time are often necessary to get a long-idled picce of heavy equipment bick
into lop operating condition.

Hefore allowing equipment to enter a radiation zone, every effort should be made to ensure the

suipment is in good operational condition; equipment mainienance, spills, and breakdowns
are much more complex onee the equipment enters the zone.

Contacts for Additional Information:

Tom Orgiil, i)irmitﬁj’y 233-5 D&D Project,
Fluor Hanford, (509 3720747

Eart Lioyd, 233-8 Contracts Lead,
Flaor Hanford, (509) 3736541

Paul Valeich, Program Engineer, DOE-RL
Central Plateaq, {5003 37394947
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@R@&MEAT?@N STRUCTURE & RESPONSIBILITIES
Subcontracting Radiological Control Technicians

#:

“Subiontracting of offsire RCTs was stealghtforward and effective.”
Nituaiion

In the fall of 2003, & decision was made {o expand field operations
on the 233-8 Facility Demolition Project from one shift per day to
two shifts por day. This décision was made to take full advantage
of the lower wind mﬁdﬁmns that were expected during the early
morning hours (based on review of hzsiomai_weathcr data), and 10
aceomplish as much derolition as possible before the oniset of
winter conditions. To support the second work shift, additmnal
Radiclogical Control Technicians (RCTs) were needed.

Fluor Hanford had a pre-established agreement in place that
allowed for the hiring of temporary radiological control personne! RCTs are in highdemand at the Hunford
from Bartlett Services if Fluor Hanford’s existing staff could not Site. To support short-term needs diving
support the RCT need. . prak {zgz.mrézﬁ;a experionped 2‘%*{7‘:?’37" Werg

' hived o g temporory basis,

Analysis

Since ROTs were in short siipply at the Hanford Site, the

option o hire temporary support was exercised. Within a T TR ———

two-week period, 12 RUTs were hired on a temporary o

contract, provided with Hanford Site-specific training, and. Tor Orgill, 233-8 Demolition Project
‘placed in the fisld. All RCTs were competent and worked Manager, Fluor Hantord, (509) 372-0747
~ shifts necessary (o support the Project’s needs. When the

_ Jeff Riddelle, 233-5 Demolition Project
temporary additional personnel were no longer needed, the Fluor Hanford, (509) 372.0747

contracts weie ferminated.
Paul Valcich, Program Engineer, DOE-RL
Considerations for Future Projects ' Central Plateau, (309) 372-4826

*  Pre-cstablished agréements (including vnion
approval} for obtaining temporary support during
short period of peak demand can be very beneficial to
a project and relatively easy to exercise.

* A number of contractors that support the nuclear
power tndusiry within the United States offer
V{;‘ﬁﬁﬂ“ﬁu%gd personnel on a temporary basis.
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ORCANIZATION STRUCTURE & RESPO %SEEEMWE‘%
E}%}d;mmd Craft

BpanMroRE

“Efficiendive were realiged affer dedicating crafi support to the project.”
Situntiva

Duting conceptual planning for 233-8 Facility Demolition
Project, a numbior of different options were considered for
executing ficld work, Each option involved a slightly different
“mix of labor rescurces.

Une approach that was considered during the conceptual
planning phase invelved subcontracting the entire project to an
outside derolition services company. Under this scenario,
Hanford’s on-site labor would have been min:ima'i ly involved and
nearly all demolition work would have been performed similar to
a turn-key consiruction praject. Due to considerations such as

. . e . : _ Establishment of dedicated evaft suppors; and
Davis-Bacon Act interpretation, local labor agreements, and the the priotity to oBlEn craft resonrees on an

fact that this was a first-of-a-kind-effort for the DOE complex, as-needed basis, wer essentinl to the 233-5
this option was nol pursued. Facility Demolition Projéct,

The concept that was chosen involved the use of 2 demolition services subcontractor that provided
consulting and field supervisory services as well as a leased excavator and excavator operator, Aside
from these contracted services, all supporting work was provided by Hanford’s resources. - An organized

labor category known as the Deactivation and Decommissioning (D&D) worker was staffed to perform a
variety of D&D labor tasks. The project sanagement’s injtial understand: g of scope that could be
performed by the D&D workers {e.g., shoveling of sand/gravel, cutting of pipes, or rernoval of wooden
crating) was occasionally challenged and sub%qaem}y determined (o be performed by other types of
specialized eraft labor such as teamsters, pipe fitters, and carpenters,

Analvsis

Given the nuriber of unknowns associated with this demolition project, the need for specialized craft
workers was xx‘amiiy related to emergent work (1Le., hew; troubleshooting, quick-response work with little
advanced warning of need).  Since these types of craft workers reported o a centralized maintenance
organization primarily geared for voutine maintenarnce for many of Hanford's egmmtmgj facilities, s
resource base is manzged a5 4 resources pool. The number of resources for a given type of ¢raft wﬁhm
the labor pool is primarily based on long-term work load projections from the operating facilities.
Although this centralized support organization did its best to support the project’s emergent needs (even
sometimes ut the expense of other Fluor Hardord projects), eventually it was necessary 1o establish special
prmn%y for the 233-8 Facility Dedctivation Project scope.

A1
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This situation. was exacerbated by the unseasonably early and extreme winter weather conditions in late
2003, The exiremse 1y cold weather increased the need for clectrical power, installation of additional
“heating and freezing protection, and troubleshooting of equipment. Shortages of ﬁ;}ﬂmaiwsﬁ crafl labor
were mostly for electricians and {eansters. Consequently, project ianagement negotiated 4 special.
acquisition of resources and a company-level priority for the 233-8 Facility Demolition Project; This
action resulted in a much greater efficiency when dealing with emergent issues.

Considerations for Future Projects

Javis-Bacon Act reviews should be performed early in the plannimg stages to ensure the right
g mi@ s are aligned with the project.

When obfaining commitiments for specific craft resources, up-front discussions and agreements
should be established to ensure availability of such resources during the toutine dctivities. A
priority for obtaining additional resources dur;ng unplanned/emergent conditions shiould also
bo ediablished and well understood among participating organizations..

Contacts fz);v Additional Information:

Tom Crgill, Director, 1338 D&D Praject;
Fluor Hanford, (509) 3720747

Larry Byre, £35S Field Planniog and Scheduling
Lead, Fluor Hantord, (509) 3734922

Paul Valeich, Program Engineer, DOR-RL
Central Plagean, (500} 373.9947
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MM{}MTMN M’*Pﬁﬁ&(ﬁﬂ AND EQUIPMENT
MARTIN® FOG CANNON™

HRF

r' SEE
R TR VR TR I

“hiisting devices effectively controlled aivborae dust and alpha conteminasion.”
Situation

The potential for dispersion of very high levels of alpha-
contaminated dust particulates (measured i millions of
disentgrations/mimite/100 em”) during the concrete shearing
and debris loading processes was & major concern for thie
233-5 Facility Demolition Project. Any contamination
dispersion beyond a pre-established 40-meter contamination.
control dres boundary was not acceptabie.

Analtysis

The MARTIN® FOG CANNON™ (hereafier tortied fog cannon)

was used to control contamination/dust dispersion during the The MAR . FOG CANNON™ dower le fé‘}
aggressive domolition activities involving the concrete shear. controlled dust and contaminaiion during the
Depending on the wind direction and velocity, one ortwo fog - concrete shearing of the 233-8 Fuuility.

canmons were aimed af the demolition area. One of the two

carinons wai fraller-miounted (heavy-duty car trailer) with its own 480-volt electric generator. This was
somewhat cumbersome, but the configuration made it easy o move when necessary to accommodate
changes in wind direction. The second cannon was skid-mounted and required a fork Hifi to reposition if

- when the wind shifted. Due to project safety rules, any time the skid-mounted unit was moved, the 480- -
volt clectic power was required to be disconnected which required two électricians to be available at all
froes,

Both fog canmons required ah external source of water which was supplied by a fire hydrant near the
233-8 Facility. Bach caunon also hiad a reservair for additives that could be blended in with the water and -
dispersed. The additive selected for 233-S was Polo Dusteon (4 surfactant used to reduce surface tension
of the water droplet and produce an even finer droplet size). Due to infrequent use of the additive system
and the success withoul using the surfactant, this may not have heen necessary. (Note: the Polo Dusteon
product was used later during the decontamination efforts and seemed to assist in the removal of
contamination. }

The fog cannons delivered a very fine droplet and produced a fog over the area being sheared. The only
drawback to the fire droplet size was that the droplets were easily affected by wind speed and direction,
On a windy day with variable dircciwm,, the cannons required frequent redirechion. Any hz"e;,ezf“ from the
side or head-on reduced the fog cannon’s effectiveness.
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Congiderations for Future Profects

w The Mf%&"{‘ﬁ\f@ FOG CANNON ™ delivered a fog which “blanketed” the demolilion area.
These units eftectively met the g;iust;’mn%ammatim control requirement.

» The MARTIN® FOG CANNON"™ systems were manufactured in Italy and required some |
electrical rework upon receipt at the Hanford Site. The systen was notoriginally UL listed or
cértified by any nationally recognized testing laboratory; however, certification was eventually
received from the Hanford Site NEC inspector after all repairs and modifications were made.

»  The ability to blend a surfactant with the water supplied to the fog cannon proved o be
unnecessary, 10 an additive is needed, a simpiu eductor systern could be added {o the water
::ru;)g"aiv tine to inject an additive with no moving parts or ¢lectrical control system.

= The MARTIN® FOG CANNON ™ can be purchased from Mastin Engineering, of Neponset,
Hlimois.

s A fog cannon mounted on a much smaller four-wheeled cart (e.g., 4 ftx6 fi} mang, hz,g,h
flotation tires might offer improved versatility.

Capiacis for Additional Information:

Tom Origll, Director, 233-5 D& Project,
Fhuor Hanfoi! {5089 3720747

Curt Kooiker, 233-8 Field Operations Engineer,
Fluor Hanford, (30%) 3733461

Paul Valcich, Program Fngineer, DOB-RI.
Central Platesy, {509) 37349947
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DEMOLITION APPROACH AND EQUIPMENT
Front-End Loader vs. Exmm‘iﬁr Bucket

HGNE

hﬂgi\}

‘*;

“lsg eof ot gwamw end-lowder/backihvee éliminated the need for frequent change-outs of the f‘,ﬁﬁs{%’;{}i?ﬁ/gﬂié{fﬁ'{f‘?
gftachirenty oy the excevator,”

Situction

During initial phases of 233-8 Facility demolition planning,
attempts were made to minimize the amount of heavy equipment
needed to per f{}fm the demolition. This approach assumed that
by dedicating a given piece cquipment for multiple tasks. there
would be less nuachinery to potentially contaminate and possibly
have to purchase, The physically constiicted working conditions
alse influenced fhe basis for trying to reduce the amount of -
equipment within the demolition zone. Oiice equipment was
placed within the zone, it would need to stay there for the
duration because of the challenges and time involved with
decontarnination efforts to get the equipment out,

Frojit-end loader bucker (right) was found
_ o be more efficient for loading of
The excavalorutilized on this project was supplied by a demolition debris thun to repeatedly
subcontracior and came with a shear and a bucket attachment. In - switch-out the excavator's shear
the eatly planning activities, the subcontractor suggested that attachment flefl) with a bucket.
switching frotn one attachment to the other could be done quickly and easily, thus reducing the equipment
required for the project. Tt was also believed that use of an excavator’s bucket would generate less
airborne dust than o front-end loader.

Analysts

Tn the early davs of 233-5 Facility demolition, it became obvious that only a few hours of shear operating
time would produce ehough rubble fo Joad for a given day, The need to change the excavator’s
attachments on a near-daily basis became very time consuming, It tock alinost half of a shift'to change
attachments (when allowidg for the dress/undress time and the time necessary to mové the excavator from
the-demolition site to a staging area for performing the attachment change). Also, an sdditional set of
crafts were regirired to be availablé to perform the shear/bucket swap, While the sw ap Wis In progress,
the lost production time of half a shift for an entire crew (i.e., D&D workers, the shear opetator, znd
radiologieal control technicians) made it mandatory to find an alternative o the excavator bucket for
loading the derolition debris,

A front-end-loader/backhoe (John Deere Model 51 0% was located on the Hanford Sife, and was transferred
into the demwlition area to perform the debris removal. The John Deere equipment performed an
excellent job of removing the debris and was found to be much more efficient than the excavator for
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loading the waste containers. Almﬁ because it was more maneuverable than the excavator, it was better

able to deposit debris into the waste containers without spilling material on the ground adjacent to the

container. Use of the front-end loader bucket did Dot generate additional contamination conirdl concerns.

Considerations Jor Future Projects

& Changing attachments {e.g., shear to bucket, or vice vérsa) on heavy cqa;;%mf:m is tmore
challenging in contamination areas, as compared to working on equipment in a non-contaminated
ghop setting.

«  Thedifferent lebor resources that may be required for the equipment change-ont sould resnit in

additional labor vosts, as the core work group is temporarily placed in a stand-by mode.

»  Troni-end lnader/backboe equipment is commonly used and readily available at most DOE sites.
Use of an on-site and highly-skilled operator can help to'match the demohition rate of the
EXCaviior.

e Noproblems were experignced with the backhoe/front-end-loader vsed on the 233-8 Project,
likely because of a good preventive maintenance history. A thorough inspection prior to placing
equipment into a contamination area is beneficial and results in less down time.

»  Foam-fil ed tires shotld be installed prior to sending any rubber tive equipment into the zone. This
issic - was known when the Font-end-loader was sent into the contamination area and foam-filled
tires were ordered. When the inevitable puncture did oceur, the foam-filled tires were available
and all four tires were changed at that time.

« The backhoe attachment was not used on this project. It Wm;ld have been prudent 1o remove the

backhoe attachment prior to sending the front-end loader into the vone as it would have made the
tractor even more maneuverable,

¢ The wﬂ:&vaém_mé)’f}r front-end loader work zone
can prevent other D&Dy activities from being-
concurrently performed. Tom Orgill, Director, 233-8 D&D Projecr,,
Fluor Hanford, (500 37200747

Contagis for Additionsl Inlormation:

Cart Kootksy, 233-8 Fisld {?pﬁfaiiﬁns Engineer,
Fluor Hanford, (5093 373-3461

Paul Valcich, Program Engineer, DOB-RL
Cenitral Platean, (5093 3735947
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DEMOLITION APPROACH AND EQUIPMENT
Mockups / Training

“Mockups served widl for worker ivaining and equipment ucceptance”
Sitndition,

The 233-8 Facility Demolition Project was a first-of-a-kind effort |
that utilized a variety of commercially available (but specialized)
equipment. Tlis project also employed a number of unique
processes for waste materials handling, packaging,

and transporiation. To ensure that the appropriate workers and
supervisory siaff were sufficiently trained and gualified on the
right equipment, mockups were staged 1n cold (i.e., non-
contaminated) setiings before the equiptient was as::maﬂy used on
‘the highly contaminated buildings.

Analvsis

Given the varied levels of experience among the D&D workers at the front end of the project and the risks
associated with this highly-contaminated ficility, the use of mockups proved to'be extremely beneficial.
Training wis needed fo ensure that an adequate number of workers could proficiently install, operate, and
care for a variety of concrete tools and ancillary equipment (e.g., poitable concrete core drills, power-
actuated fasteners, diamond-blade conerete saws, saw shrouds, etc.). Training was provided by the
eqwg}mﬁm s manufacturer, instiuctors from the concrete services industry, and/or in-house held
supervision.  Workers not only gained p‘mhmﬂmv with the equipment, but were also able to identify
opportunities for aceepting and/or improving the hardware and processes, Stackable concrete blocks
(appmximgﬂ.ﬂﬁy 6 ft Lx 2 ft Wx 2 ft H) were purchased at a very low cost from a local concrete supplier
fo serve as a4 mockup of a 233-8 process hood wall. These blocks were epsily positioned via a forklift or
crane and served as a simulated wall of the 233-8 Building process hood.

Mockups were also very helpful for fine tuning variots waste-handling processes. For examplé, a full-
sized mockup of the largest concrete slab section to be.removed from the process hood was built out of
wood. Protrusions were even added fo sitmulate an f-beam and monorail that would be encountered with
one of the process-hood roof slabs. Workers practiced the different wrapping and handling met&m@s on
thie mockup slab in 2 clean area. The proficiencies gained during the mockup training helped to reduce
time and exposire the workers expmmced in the contamination area. To support waste transportation
requirements, the wooden slab was also used 1o simulate the loading of an actual conerete slab onio a
flatbed trailer and to practice securing a concrete slab with tis-down chains.

I one instance, however, a mockup demonstration was not fully au{:céﬁsﬁxi, Prior 1o use of a hydro-laser
{i.e., ulira- hzgggﬂa pregsure water washing) system for decontaminating the wall and floor surfaces of the
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process hood, the associated equipment and process was demonstrated on a clean, painted, unobsiructed,

and flat exterior wall of the 233-8 Building. While this “cold” demonstration appeared (o be successful, it
did not accurately represent a number of the challenges that were present within the process hood. For
water collection and contamination control purposes, the hydro-laser system utilized a vacuum shroud that
surrounded the watet jet applicator; efficiency of this vacuumy/water collection system was Based on the
ability to maintain a e::{}rttmumls contact and seal with the surface being cleaned. Due to the. irregular
surfaces, protrusions, and various !a,yem of materials that were actually adhered to the process hood’s
interior surfaces, a number of challenges were encountered (e.g., clogging of vacuum lines, ineffective
seals, and errant water spray). Actual performance within the process hood might have been better if the
mockug testing for the hydro-laser system would have more closely simulated actual and/or worst-case
conditions.

Considerations for Future Projects

*  Investrents in training with full-scale mockups can pay large dividends in the areas of worker
invalvenent, useful feedback, proficiency, risk exposure, and safely provement.

. Mockups can help minimize unnecessary conservatism and excessive controls that might
stherwise be imnposed due to unfamiliarity and uncertainty.

= Effective use of mockups can result in higher-quality work packages and reduce in-tield
gwrmrm‘zmﬂ 1880es,

s In some cases, mockups should aceurately reflect actual and/or worst-possible case u}i}{iatmm

Contaets for Additional Infermation:

Tore Orgill, Director, 233-8 D& Project,.
Fluor Hanford; (5093720747

Curt Kooiker, 233-8 Fisld Operations Enginger,
Fluor Hantord, (509y 3733461

Paul Valeich, Progra Engineer, DOE-RL
Central Platedu, (509) 173:5947
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DEMOLITION APPROACH AND EQUE?ME% T
Concrete Wall Sawing

“Corcrete we sfﬁ‘f sy were effective, but improvements should be considered.”
Situation

After the less-contaminated portions of the 233-8 Facility were
demolished via an sxcavator and concrete shear, the second
phase of demolition involved a completely different approach.
This second phase involved dissecting the highly contaminated
233-8 Building process hood {a 15 twide x 32 fi long x 33 1
‘high, retaforced concrete structure with 12-inch thick walls) by‘
cutting ami removing blacks of conerete with dimensions of up.
10 8 fi x 15 ftper block. To mm_pletaéhm task, over 900 lines!
feet of concrete putting was necessary to remove a total of

34 blocks, This piﬁ&% of work was performed in cold weather
{starting in Jamuary 2004), and the high levels of fixed
contamination reguired workets to wear multiple fayers of

{lose-up view af comcrete wall sow shovwing
efectric. drive mialor (efl) wnd the electric plunge

pmgfmwg g:%w_ﬂ?mgj h{}géa or f‘as;{,; masks, aafnd }fpwer Adr depth motor (right), Wisle cuting 233-8 process
Purifying Respirators (PAPRs). A contamunation area (CA) - hood structure, sevéral modifications were
boundary was estabilished at a40-meter radius from the center recessury 1o opiimize saw sysiem peiformance.

of the process hood.

Dring sctual cutting operations, movement of the saw was accomplished via a pendent controller. _
Rotation of the sdw blade was accomplished via an hydraulic power unil; which was positioned outside of
the CA boundary; hyvdraulic hoses transferred power to the saw. Saw travel along its guide track and saw -
depth/plunge were driven by separate electrical motors that were housed on the saw (as shown inthe
graphic). '

Al vm

While the 233-5 process hood was succebsﬂ;iiy dwa&sam‘t}ied vid saw cutting, & number of factors did
impact field operations. Cutting was initiated in early winter and required special attention to the freezing
of saw cooling/lubrication, water, and the warning of hydraunlic oil. A shroud was specially designed to
contral the coritaminated water miczting- from the rotating saw blade; the shroud effectively controlled the
misting, but added significant weight 1o the saw and increased load/wear on the electric-drive motors.

The hydmiﬂm sower unit ended-up being located further away from the saw than was originally planiied;
efficiency of power transmission was reduced with the increased length of hydraulic hose. Various
components of the saw system also required some reconfiguration in order to fully meet Hanford Site
requirements (including Cecupational Safety and Health Administration [OSHA] and National Electric
Code [NEC] requirements), Use of scissor man-1ifts (rather than scaffolding) worked very well for
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- supporting the saw track and saw installation/removal. The least reliable components on the saw system
were the electric-drive motdis that provided saw travel and saw blade depth/plunge.

Considerations for Future Projects

lﬂi

While much less destrictive than other demolition techniques, concrete cuiting 1s'a messy job’

{i.e., water mists, conerete shurry, hoses, and wires, ete.) and requires atténtion to detail.
Fature projects should evaluate the possibility of using saws that could operate on only one

type of service (Le., all electric or all hydraulic). Combining theiwo power types on a saw
reguires more controls could create more opportunity for lower reliability,

Muodifications to commercially-available equipment should be avoided when possible.

When the custom shroud was added to the saw, it appeared to cause séme operational
problems with the saw motors due to the added weight. '

When using hydraulics, the hydraulic power unit should be positioned s close to the saws as
possible in order to maxitize efficiency of power transfer. For the 233-8 Project, the
hydraulic power Units were located over 100 feet from the sawing {outside of the CA

boundaryy. While efficiencies were lost, benefits were realized in maintenance and operation

o the hydraulic power packs.
special heating of hydraulic oil reservoirs and pre-operational cireulation of the hydraulic
fluids are necessary if operating with Jong hoses during cold winter months,

During the subfreezing conditions, water lines should be drained at the end of the day and the
saw stored 1o a heated area when not in use. A water/glycol mixture could be used an alternate
method to prevent freezing of water lines,
Allelectrically powered and/or controlled
sgwpment should be evaluated and mdividually

sngpected to ensure compliance with project site Contacts for Additional Information:

requirements {e.g., local procedures, NEC, “Tom Orgill, Director, 233-8 D&D Project
USHA, etc.). " Flior Hanford, (509) 3720747

Tafl Lloyd, 233-8 Contracts Lead.
Fluor Hanford, (309} 373.6541

Piul Valeich, Program Engineer, DOE-RL
Central Flateau, {509) 3730947
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DEMOLITION APPROACH AND EQUIPMENT
Subcontracting Concrete Wall Sawing Services

% £ B T
‘M&’fﬂtﬁ? 4 éﬁt 4

“Subeontraciing of concrefe sow-cutting seyvices wiah ¢ pradent business approach.”
Stluction

The demolition approach that was approved for the 233-8 Facility
mvolved use of an excavator and conerete shears {o size reduce

the less-contaminated structures (i.e,, mobile office MO-317,
233-8 A, stairwell and single-story portions of the 233-8 Building),.
Also, due to the much higher levels of alpha contamination within
the 233-8 process hood, a less-destructive demolition technique
{i.e., concrete wall sawing) was selected for this structure inorder -
to support certain fadiological control requirements,

Concrete wall sawing was not new to Hanford, but had been
performed on an mfrequent basis - typically to create new of

Lonorete wall saw fupper left) pasitioned io
begin a hovizontad ct fust efow the roof line of

enlarged openings {e.g., doors or windows) in radiological and the 233-8 provess hood, Subcontracting (vather
non-radiological buildings. Since concrete wall sawing requires than selfsperforming] of non-rontine und
spectalized equipment and opdrators, it can be viewed as specialized servicey can be effective.

somewhat of an “art” that improves with expeiience. Prior to the

start of this project, Hanford's labor forces did not possess the equipment or necessary skills fo perform
cutting of the 233-3 Building’s process hood (a 15 ft'x 32 £t x 33 fi tall, reinforced concrete structure with
12-inch thick walls)..

Anaiysis

The decision to subcontract the saw-cutting services proved to be beneficial. I the project had
significantly more time for planning and preparations and if Hanford had a nearly contiruois “feed
stream” of {uture concrete-sawing needs, equipmeént could have been purchased and a substantial training
prograrm Could have been implemented. However, given the aggressive schedu le associated with this
project and the uncertainty associated with specific conerete saw cutting iideds over the ﬂwé, five years,
subwnim&,tmg of these unique services was a practical approach.

1t should be noted that the project did purchase the conerete-cutting saws since it was acknowledged that
the saw. woild get contaminated and would not be able to be released back to the subcontractor. The
hydranlic power units {used to power the rotation of the saw blades) were leased because they were staged
outside of the contamination area and did not come méﬁ ocontact with any contamination,
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Considerations for Future Prajects

v I specialized services are required that a project does not possess and might not reed in the
‘near future, then sobcontracting may prove to be a prudent approach.

% Bubcontracting of technical services at Hanford requires an understanding of the Site labor
gontract and negotiation with the respective Iabor forces may be necessary,

" When reviewing a potential saw-culting confractor’s records of experiénce, the amount of
experience in tuclear applications should be well understood where it is imporiant to the job
under consideration. Nuclear applications have specidl requirements (e.g., in arcas of
contaniniation control and personnel protection) and could present significant challenges to'a
subicontractor not éxperienced in nuclear applications. The subcontractor utilized on this
projeet was sufficiently quatified.

s When evaluating trade-of{s between leasing saw equipment from a subcontractor versus -
having the project purchase the equipment, Tactors such as project duration, contarnination
possibility, and lease rates {including stand-by rates) should weigh o the final decigions,

= Pauipment specifications and performance requirenients {e.g., National Blectric Code and

Ueeupational Safety and Health Administration) should be clearly understood and roted in
contracts. Some saw-cutting systems/components, as used in the commercial sector, are
custom made and may not carry such approvals/listings.

Contacts for Additiona! Information:

Tom Orgill, Direcior, 2338 D&D Froject,
Fluer Hanford, (509 17206747

Harl Lioyd, 233-8 Contracts Lead,
Fluor Handord, (509) 373-6541

Paul Valeich, Program Engineer, DOB-RL
Central Plategn, (3043 37304847 '
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DEMOLITION AFPR@A(‘H AND EQUIPMENT
&E‘ammﬁ@s for Concrete Wall Saw

%aw shirouds i’ﬁ&’s_ﬁé%’ﬁ“ s gypa‘gﬂw@f szw wtﬁam;mz?mf niist, but wilded foad to é*é"w sggw frigck mofors.’
Situation

Deniolition of the 233-8 process hood (a 30°L x 15"W x 33" H
structure carmprised of 12-inch-thick reinforced concrete walls)
was accomplished by cutting the building into large rectangular
blocks weighing up to eight tons. After cutting each block, it was
then lowered to the ground via erane for waste packaging and
disposal. The block cutting was accomplished via large (42-inch
dianieter), track-mounted, diamond-blade wall saws.

Prior to inifiating acut, the saw’s guide rail was mounted on the
building exterior (roof or wall) along a predetermined cut line.

After mounting the saw to the guide rail, the saw would typically Clase-up view of the saw siouds fiat were
rake four passes (ailvancing depth 2-4 inches each pass) to designed, fubiicated, and deployed for all
comerefe cutling on the Process Hood. The
completely vut through a 1 2-inch-thick roof or wall section. fixed receiver shroud (lover left) “dccapls”
During the cutting processes, 4-7 gallons of water were applied to the rotating blade af building corners and
the saw blide each minute to support blade cooling and the wall endls; the primary saw shroud (vight
removal of concrete fines/slurry from the saw kerf. center) fits over the iraveling blade and

wator assembly,

Bven though most of the plutoninm contamination was fixed to the interior wall surfaces, contamination
was pi'wilma,d to also exist within the pores of the concrete walls. For contamination control purposes,
special elforts were-made to eliminate all p@teni;aaiiy«mmam]ﬂmed misting that could be released from the
saw culting process; gutters were installed over the interior wall side of the cut lines, and a %pecmi;mé
saw shroud was used to control misting to the outside environment. Most commercially available
concrale saws are iypmaily equipped with sonie form of open-sided shroud { typicatly, a fender with “m ud
flap” device} to minimize flying debris, but are not ﬁqmp;sed to minimize the ndgration of misting that is
dis‘s:itmfgaé via centrifugal force of the mtaﬁ ng saw fb'ia'f;iﬁ.

Performance spe cifications for the saw shroud syatsm inc tuded the ability to capture all water spray from
the exterior of the process hood, capture nearly all deipping water fron the saw kerf, allow for remote
flushing of the saw blade and shroud intérior, allow for wrawty draining and vacuum-assisted removal of
water from {he shiroud interior, and to accommodate the various roof aﬂ(} wall cutting oricntations. The
shroud system was also to'be constructed and be light enough to be installed/removed by no more than
two field workers. As depicted above, the resulting systera was primatily comprised of (1) a receiver

~ shroud that attaches to the {*aﬁﬁ!evemdwemﬂ of the saw track saw and accepts the saw blade as 1t passes
beyond the end of a wall section or a building comner, and (2) the primary shroud that attaches over (and
travels with) the saw blade.
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Awgatviis

The shroud design proved to be very effective at eliminating the potential for the spraying of mist during
cutting and greatly minimized the release dripping of water from the saw region. The systerm was well
desioned for gravity drairing; and included ports for hose cofinectiong for purposes of containment.

While the system was light enough 1o be routinely installed/removed by two field workers (i.e., the
receivar shroud weighing 27 pounds, and each component of the pmmmy shroud weighing tess than

60 pounds, the standard motors on the track drive system did experience overloading conditions and
fatlures due to the additional weight of the primary shroud. (Note: The rotation of the saw blades are
hydrautically deiven, while travel of saw along the guide-rail is driven via direct current {DC] eloctrical
moters.} This issue was partially remzmd by upgradmg the baseline/stock motors from }:W D toa
GOV motor

Considerations for Future Projects

" The design of the innovative shroud system used on this project should be viewed as very
effective at controlling the release of potentially contaminated mist, and may also prove to be
effective for other projects with similar objectives. However, capabilitics of the electric drive
sbtors tised for saw travel along the guide track should always be svaluated with respect {o the
additional weight resulting from use of a non-standard shroud, or other system accessories.

= [ spent saw water/shuery is drained from the saw shroud via hose, the additional weight of the
drain hose may be proportionate 1o the length of the hose above grade level. Various tether-
‘management techniques can be employed to '
minindze any loading caused by a:drain hose.

v Frrther review of the shroud system, including
materials of construction (e.g., amaterial 6ther  Tom Orgill, Director, 233-8 D&D i‘*‘mjesf_,
than aluminum}, could result in opportunities Fluor Hauford, (509) 3720747
tor reducing weight of its subcomponents.

Contacts for Additional Information:

Curt Kooiker, 233-8 Field Operations Enginter,
Fluor Hanford, {509) 373-6541

Paul Valeich, Program Engineer, DOE-RL
Central Platean, (508 37359547

A-26




D&D-21434, Rev. | |

Lessons Learned and Inviovative Work Pravtices Fact Sheet
| _ 233-8 Fucility Demolition Project

PLANNING AND SCHEDULING |

Work Schedule Changes and Optimization

i

“Speciad wark shifts felped to optimize fleld pevformance.”
Situaiion

Deviations from the Hanford Site’s standard working hours were
implemented on the 233-8 Facility Demolition Project in otder to.
accomimodate whangw i seasonal weather patterns and to
optiniize the performance of interdependent field t&s&:‘i

To take aﬁv;azm{&ge.a{ early daylight howurs and to help miniriize

the potential for heat stress on field workers during the summer

of 2003, standard work shifts began at 6 a.m. Later, based on
modeling of historical meteorological data and predictions of

daily wind levels during the fall of 2003, a second work shift

was established for work during a modified gravevard shift from

10 pan. to 6 a.m. During the daytime, wind conditions became less -
severe arid the unseasonably cold weather increased the challénges

Stnctll tedms were coousionally assigned
0 Begin thely work shift several hours
dhdad of most workers. This praciive

of working/operating in subfreezing conditions; consequently, the - hutned s0 mimimize start-up delays near

graveyard shift was eliminated. the front-end of thie privary shiff by
"?E&?U"I?’E}i’ f;?{ﬁ ftﬁf)i?!?&??ﬁi{g insir ey,

Special work schedules were also created for two Radiation Control tools, and equipment wonld be veady

Techriician {RCTs). These RCTs reported to work two houts prior e staged for use:

to the normal day shift to perform the daily routines (e.g., radiation instrunent sousces checks,
enviraimental monitor chiecks, and radiological surveys of the designated contamination areas). After
experiencing delayed starfs during the first several days of extremely low temperatures, additional
personnel were added o the earty-start work shift to remove equipment from hmt&:ﬁ storage, position
hoses for connections, start-up/warm-up equipment, efc.

Another chanige that resulted in schedule improvements involved the rate at which workers would need to
use Hanford's access-controlled entry {ACE) process for work in contamination areas. Workers initially
needed to review, acknowledge, and sign a radiation work permit (RWP) on.a daily basis. Since the
project weﬁﬁ;miiy evolved to operating under a single RWP, (rather than multiple RWPs), ACE
processing was able to be reduced from a daily task to weekly task.
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Ancilysis

Based on management approval, the establishment of alternative/mon-standard work schedules is an
option for Fluor Hanford projects. This option helped to minimize {(and in some cases, climinate) routine
delays during datly activities,

- Considerations for Future Projects

»  Scheduling of open-air demolition should be routinely evaluated 1o take full advaniage of seasonal
-and near-term weather conditions --

» A thorough breakdown and evaluation of fieid work subtasks (e.g., nightly storage of saw-cuiting
eguipment pre-staging, ulilities hook-up, etc.) can help wdentify opportutiities to optimize
scheduling of routine task:

s Project plans and schedules should include specialized training and/or gualification to maximize
waorker availability. '

* Strategic placement of tools.and equipment and the movement of persornel should be well
“choreographed” in-order to realize efficiencies.

s Minimizing the number of RWPS can help fo ease a transition frory ACEing in'on a daily basis to
ACHing-in on & weekly basis,

Conticts for Additional Information:

© Tom Orgill, Directar, 233-8 D&D Project,
Fluor Fanford, (5093 3720747

Dree Bhkstromy, Radiological Control Eézz}ﬁérrvjs;m;
Froor Handord, (308} 376-1135

Paul Valcioh, Program Bngineer, DOE-RL
© Central Plateaw, {508 373-9947
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PLANNING AND SCHEDULING

Weather-Based Impacts to Project Schedule

2R

“Sevpre wewtlior conditions impacted open-aly demolivion activides.
- Sitwarion

The 233-8 Facility Demelition Project experienced record-sefting
weather conditions for winds, low temperatures, snow depth, and
SHOW ém"az,m& '

To premm for open- a;z* {imm&tmn activities during ; the fall and
winter months, the. project evaluated historical weather data for
the Hariford fma-ic;, , These weather data indicated that (based-on a
1 2-miles-per-hotir wind speed limir established as a control in
the project’s Radiological Safety Plan to minimize the risk of
contamination spread), the project would ikely experience wind-
related work restrictions during about 10 percent of the project’s Based on review of historicel weather
'pcr%{:sd“_ _ _ clata, wenther condiffons {e.g., winds,
' s#ow, did subfreesing temperatures)
during demolition of the 233-8 Facility
were mch more severe Hhan aormal.

Atrclysis

The fall of 20073 and winter of 200 %/20’{}4 proved to be an exception fo the average weather paﬁemh at the
Hanford Site as sbme weather conditions had not béen cxperienced since 1946, Winds {very common to
the Hmf@.&;ﬁ :‘ﬁm}.gu&mé. in excess of 50 miles per hour. Snow redached depths unseen on the Site in the
past 10 yeass and subfréezing temperatures depths continued for abnormally long periods. During
November 2003, the actual down-time as a result of extreme weather conditions was thedsured at -

37 percent. This same Isvei of weather-based impact held true through the winter months and inifo the
early months of spring.-

The greates! weather-related threat to the project’s schedule was the wind, As noted above, demolition
activities were restricted to wind conditions at 12 miles per hour or slower. In addition to the wind speed.
vestriction for radiclogical control purposes, it was found that wind speeds near 12 miles per hour would
create industrisl safety hazards for workers handling materials with large surfice ared (e.g., the varions
forms of plastic sheeting used for contarhination control and Kning/wrapping of waste materials). Wind
speeds near the- m&mﬁ@wpm—imur linit also impacted the pm‘famame of the water-fogging machines that
were used for dust suppression and contamination control during the concrete-sheuring activities.
Regardiéss of ambient temperature, high winds can occur at Hanford during any month. 1n one instance,
hight wind conditions overturned & temporary structure that was insufficiently anchored.

Since water was extensively used throughout the project for purposes of confamination control and dust.
‘suppression, & freeze protection program was implemented. Water lines were protected with heat tracing,
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while certain hoses and equipment were set up and removed _fl;"ﬂm.ﬂ%e oufdoors each day 0 provent
freezing. However, the extreme cold would occasionally find that one remote fitting or valve that was
inadequately heat traced for temperature as low as minus 20 degrees Fahrenheit.

Finally, freezing rain, which is common for winter months on the Hanford Site, occasionally formed
continuous sheets of 1oe, created slipping hazards, and impacted the pace of persomnel and egquipment
movement., The abnormally deep snowfalls also slowed movement and created new hazards by hiding
‘what might normally be visible.

Considerations for Future Projects

&

Historical weather data should be used when establishing baseline schedules for open-air
demolition activities; actual conditions can be more favorable or less favorable. This particular
project experienced 24 weather-based delays from November 2003 to April 2004,

Project planning should consider all factors of weather and plan for the worst-case conditions.
Short stay times will result in higher personnel protective equipment (PPE) consumption rates,
gspecially during periods of high temperatures. See other fact sheet for further discussion on heat-
related weather impacts.

Foul-weather procedures (8.8, cold temperatures and high winds) should be dsv_séeﬁ}}f:& in advance
-of demolition start up and include actions such as heat trace verification, draining of hoses,

remaval of tends, etc.

E%ii;e.ma;;i ve work activities (i.e., 'smp-e other than in-field demolition) shouid be planned dnd ready
to work 1 order-to take full advantage of those days when extreme weather prevents demolition
work [rom taking place.

Appropriate type and quantity of PPE (c.g.,

sunglasses, sun sercen, cool suits, insulated boots, Contacts for Additional Information:

gloves, coveralls; bats, 1ce cleats, etc.) should be Tom Orgill; Director, 233-8 DED Project,

purchased for work in extreme conditions. Fluor Hanford, {509) 3726747

Safety and comfort of the workers during all o

LT . : . . ) srrir Faes FTR Tiald FE AT N e B

temperature and weather conditions need to be. Larty Eyre, 233-8 Figld Placning and Scheduling,
VS Ny . L Fluor Hantoid, (509 3734822

congtdered in order to maximize productivity. For

exafuple, warring huts, space heaters, shade Paul Valcich, Program Engineer, DOE-RL

canopies with pienic tables and benches were used Central Plateau, {509} 173.9947

during the project. Also, bottled fluids (e.g., water
and azsorted sports drinks) were available at
appropriate locations.

nfor
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SITE PREPARATION AND INFRASTRUCTURE
Electrical Power Supply

“Eiectrical powey novds were underestimated.”
Sitwaiton

Bquipment on the 233-5 Faeility Demolition Project required.
nierous 120, 240, and 480 volt (V) AC receptacles. The miost
“eommon haud tools (e.g., bandsaws, reciprocating saws and
small drills) vam on 120-volt power. Larger equipment such as
high-efficiency particulate air (HEPA) vacuums and concrete:
coring drills required Z40-volt power. The hiydraulic pumping
units for the conerete wall saws and the skid-mounted
MARTIN® FOG CANNON™ required 480-volt power.

In addition 1o e D&D tools noted above, additional power outlets
were required fo suppoit radiation moniforing instrumeritation, heat

Temporary eleciricul power panels were

trace for frecze protection, watér filtration skid pumps, and erected and inyialled 1o support
tempordry space heaters. demnlition equipment. The need for

' additianid ponels increased as the project
Ana Ivsis eatered Fiecolder thai-norsial winiey

months of 2003/2004:

Based on a projection of eléctrical equipment use, temporary electrical panels were erected to supply
power to the demolition project. The panels were located outside the contamination area to allow for case
of maintenance. This plan initially worked well, but it became apparent that additional receptacies would
have been beneficial as additional needs were identified.

The additional power demands to suppmri cold weather operations was Cﬁﬂ’l}?%&ﬁé@d by the shortage of
autlets, and required unplugging of freeze-protection devices during the warm day-time activities and
plugging it back-in during the late afternoon hours. If a freeze protection circuit was tefl unplugged over
night, the component would likely be frozen the next morning, thus impacting startup of DD activities
tor the day. :

Relocating 480-volt equipment required electricians to-de-energize the equipment and mnplug it prior to
moving it. Un a couple of'occasions, it was necessary to perform maintenance on the 480-volt receptacie,
This maintenance required taking out power to the entire temporary power panel, affecting other activities
using the panel.
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Fach 480-volt circuit should be fed via an individnally lockable disconnect switch, which feeds to
a motor contactor, and then feeds a 480-volt receptacle. This configuration will alfow the D&D
worker to. furmn receptacles on and off without the need for electrician support.

- ALl 480-volt outlets should Be connected 1o provide the same phase rotation, and all 480-volt

equipment should be wired and teésted so it will work on any of the 480-volt receptacles.
All low voltage outlets should be protected with a ground fault circuit indicator and m%tﬁtd fio
outdoor use,

identical, nudtiple panels should be constructed with enough outlets on each panel o provide all
the projected loads required for the project. Provisions for at least three panels should be made,
with additional panels being desirable.

Strategically locating the panels around the project site (rather than af one centralized location)

will help toensure the availability and accessibility to adequate power supplies. Smart locations

also allow for shorter extension cords, thus réeducing voltage drops and tripping hazards,
The 480-voli g,g:g;iipmam should not be hardwired, as the need to relocate a piece of equipment may

oceur as s00m as it 15 hardwired. Thisapproach also malkes it asier to remove equipment from a
given area for repairs, and for demobilization at the end of the project.

There can never be too many extension cords. For he 233-S Project, 1000- %ecat 3;)&3@15 were
prrchased, and cords were fabricated to provide the needed lengths in specific wire gauges
designed to minimize voltage drop.

Protection of electrical power cords from damage due (o vehicle traffic is essential on a demolition
site. Initial project estimates for cord protectors should be multiplied by a factor of three or four,
Eleétrical squipment should meet all National N —— :
Blectric {“ode {NEC) requirements and have a Contacts for Additional Information:
label/listing certifying that it has been inspected 1 Gt Ditecior, 233-8 D&D Project,
by a nationally-recogmzed testing laboratory (e.g., * Fluor Hanford, (509) 372-0747

Underwriters Laboratory or UL),

Curt K{)dik.ef.s 233-8 Pleld Cperations Engineer,
Fluor Hanford, (509 373-3461

Paul-Valcich, Program Enginesy, DOE-RL Central
Platean, (509 373.5947
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SITE PREPARATION AND INFRASTRUCTURE
Materials Control

%E% ‘@W *f{g;% ‘E% -

“Marerials ¢ wwvﬁf infrastruciure (e.g., purchasing, mvm’ﬁmg and stovage) was underestimated.”
Situdtion

During the pre-demolition phase of the 233-8 Facility Demolition
Project, portions of the 233-S Building were effectively used for
storing supplies and equipment and 1o provide rooms for changing
in and outof personal protective equiipinent. However, as the:
project transitioned from a dernolition-prepatation phase to a
demolifion-ready phase, the 233-8 Building was no longer
available for such purposes.

Many supplies, materials and types of équipment (different from
those required ibrpffzwdemﬁiitiuﬁ Opfz?atéms)wem needed to ‘ _
suppért the demolition phase of the project. Manly of thiese items A number of iranspart containers were
N used for remporary siovige of demolition
were needed on an expedited fashion to support emergent issues, supplies-and eqilprent. The praject’s
and required storage al the demolition site for ease of access and: needs for pirchasing, inventory, and
continuity of operations. Cotisequently, 12 transport containers storage of materigly weve gredtir than
were acquired and staged outside of the demolition zorie to house - originally planned.
the equipment, supplies, and miaterials. One staff member was :
originally assigned the lead résponsibilities for keeping track of all project materials and e @mpzmm this
proved fo be insufficient.

Apalyvsiv

Overall, theneeds to support the purchase, receipt/inventory and storage of supplies, and egiipment were
underes tmmmi The demand for supporting these activities increased (from what was originally planned
and staffed 4% a one~person job) to af Jeast a two-person task; one person to order/procure and one person
to track item locations and monitor usage: - '

The use of transport containers for storage of supplies and equipment was adequate for protection from
weather' clements (excluding temperature), but marginally acceptable for ease of managing inventory.
The necessary systems for ensuring that sufficient quantities of consumabies would be available when
needed were not fully developed at the front-end of the project; at times, shortages were exgierienced for
plastic raingear and other protective clothing, selected tools, and materials/ supplies for establishing
temporary power distribution systems.. These deficiencies were mitigated as the project evolved.
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Considerdations for Future Projects

L3

Alternate capability for the support services located in the building being demolished should be
thoroughly evaluated during the early phases of demolition planning and site layout; facilities to
be demiolished are often used for personal protective equipment change loeations, shelter from
weather, storage of materials, maintenance shops, and office space, but will only be available prior
te the start of demolition.

The rigor necessary for materials ordering/receipt, storage and inventory during the demolition’

phase of the project will likely be much greater than experienced during the operations or

demolition-preparation phases of the project. Outdoor operations will require additional
supplies/materials such as plastic tarps/sheeting, foul weather gear, heat tapé, power cord

protectors, lights, sle.

Materials management personne! and re lated controls should be m‘i'ihii%hbé sufficiently eariy in
the project life-cycle,

Contacts for Additional nformation:

Tom Orgill, 233-8 Demolition Project
Manager, Fludr Handord, (309) 372-0747

Jeft Riddelle, 233-S Demolition Project
Flitor Hanford, {509) 372.0747

Paul Valcich, Program Enginéer, DOE-RL
Centeal Plateau, (509} 372-4829
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RADIOLOGICAL CONTROLS

Soil-Sement™ and PBS™ Fixatives

“%m%wwmm ﬁaﬂfﬁﬁwﬁ and f”iﬁ’ 5§ Fixonive effec ?a\;*ef ’ i@ﬁwsff down particuletes.”
Situation

The interior surfaces of the 233-8 Facility were known to be highly
contaminated. In some dreas of the 233-8 process hood,

the activity levels exceeded 10° dzsmt&gmimmﬁmmuw per 100
square centimeters. Of major concern during project planning
was the need to identify methods to control the dispersion of
contarninated materials outside of the 40-meter contamination
area boundary. The field operations tasks with the greatest

~ potential for releasing contamination werg, in order of severity:
{1y mechanical &éﬁmﬁr}g of 233-8A/233-8 structures; (2} load-out
of demolition debris into the Environmental Restoration Disposal
Facitity (ERDF) cans; and {3} sawing the process hood walls into

D) worker appiving 5

slabs, and associated waste load-out of the slabs. Soater mixture fo debris pile via poriable
pump, kose, dnd nozzie io-effectively .
In addition to misting/fogging with water (covered in 4 separate Slock-down” pariiculates.

Fact Shw‘i;) the use of fixatives is a proven technique to minimize
the potential for contamination dispersion. Several types of fixatives were reviewed, and two were
selected for use on the 233-5 Demolition Project.

Polymeric Barrier System™ -- The Polymeric Barrier %ysmm ™ (PBS).is essentially a high-grade
ac?ytze: pwiymsr similar to latex paint, It was chosen for use because, compared to other fixatives, it
is inexpensive, easily applied (Le., via brushes, rollers, airless sprayvers, ete.}, and is non-toxic during
apphcation. This product is widely used at projects across the Hanford Site, which offered a good
experience-base for its use, The PBS was applied to all interior surfaces of the 233-5 Facility prior to
the onset of demolition activities, and as needed during the demolitionproject. For large area
applications, airless sprayers were used o minimize disrupting surface contamination,

Soil-Sement™ .- Soil-Sement™ is an aqueous, acry@ic-véﬁyiwaeetata eritdsion which polvmerizes on
contact with air. 1t is designed for the dust and erosion control and soil stabilization. 1t was used on
the 233-5 Project to prevent the re-suspension of contaminated materials i in debris piles and other
surfaces m the building where the PRS was disturbed. For general contamination control, a

PRO/pak” sprayer, made for foam fire suppression, provided aquick and effective application. This
poitable sprayer has a 2, 5-gallon concentrate tank and connects to a water supply with a 1.5-inch
dééi‘i‘%{?iﬂ‘ hose. The standard discharge hose of a couple feet can be replaced with an optional 25-foot
ose if the workers do not want to carry the pack on their shoulders. Soil-Sement™ was placed into
{hﬁ: concentrate tank dnd the sprayer $ét to blend the concentrate via an eductor, at the maximum rate

AES
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of 6 percent. This ratio provided an adequate crust to hold the contamination and dust as long as it

was not disturbed. Foot traffic and equipment movement would break the crust and expose the
contamination. Because the demolition involved the use of water generating equipment during the
demolition, it was desirable to have the ground absorb runoff rather than to collect the water. The
thin coating of Soil-Sement™ allowed the water to dissipate to the ground.

Solutions up to 25 percent concentration (v/v) Soil-Sement™ were applied to larger areas using a
1.5-inch diameter fire hose and fire-spray nozzle. These higher concentrations were used where
extremely high levels of contamination were present, or before high wind conditions were
anticipated. The Soil-Sement™ was mixed in a heated, 250-gallon tank for batch mixing, and
delivered by a gasoline-driven pump. The product was applied in a layering effect to rubble piles as
they were created. This approach was taken to ensure that the Soil-Sement™ was evenly distributed
throughout the waste and would be effective during the waste-loading process. The product was also
applied to other areas of concern at the end of each work shift, and as needed throughout each shift.

Analysis

The project was unable to locate reliable estimates for the effectiveness of these fixatives. One analysis
indicated that no more than 20 percent should be assumed for input into the atmospheric dispersion
model. However, this was deemed to be overly conservative based on observations during use on other
projects. Both PBS™ and Soil-Sement™ met or exceeded project expectations during demolition of
233-S when used within the constraints identified by their respective manufacturers.

PBS™ is limited to use at temperatures above 50 degrees Fahrenheit since it will not cure below that
level. In addition, some minimal flaking was observed during demolition of certain areas. It is believed,

however, that the flaking resuited from the failure of other surface materials to which the PBS™ was
adhered.

Soil-Sement™ performed as specified on soil/rubble piles (if left undisturbed). Moving of equipment
personnel or other mechanical activities over the area reduced its effectiveness and required reapplication.
During periods of cold weather (when PBS™ would not cure), Soil-Sement™ was used to control
contamination spread from concrete walls of the process hood. The product performed acceptably well
for preventing contamination release from wind or weather.

Considerations for Future Projects

* PBS™, manufactured by Bartlett Services, Inc., performed well for containing the alpha
contamination.

* While it appears that PBS™ adheres well to most materials, the effectiveness on previously
painted or poorly prepared surfaces should be evaluated.

= PBS™ cannot be applied when it is cold; applications should be performed during warmer
seasons or in heated buildings. Other fixative products should be evaluated for application at
temperatures below 50 degrees Fahrenheit. PBS™ will become brittle in the cold; spraying
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the product infon flexible ventitation ducting is effective as long as the ducts are reémaved on
warm days.

Soil-Sement™ used in diluted solutions will not restrict the water absorption into the ground,
while mncﬁntm%eé solutions will result in water runoff or ponding.

The PRO/Mak” spraver, marketed by L.N. Curlis & Sons for fire suppression app! lications, was
an effective system for applying low concentrations of Soil-Sement™. The maximum
comcentration available with this equipment is 6 percent, whitch was the ratio used at 233-S.
Warious nozzles are available depending on the needs of the user.

PBS™ and Soil-Sement™ need to be stored n a heated location. Freezing temperatures will
ruin the product.

A heated {to prevent freezing) batch tank, of adequate size, should be selected to provids for
multiple applications of Soil-Sement™; this allows for multiple applications of Soil-Sement™
etwaen mixed batéhas, _

A srmall (5 Horsepower) gasoline powered pump provides énough power for Smi_ﬁé&&:mentm
voverage over large arcas within in a few minutes. Spare purmos and manifold assemblies

should be available on site in ¢ase of fatlure.

tf barge amm;ms; of low concentration Soil-Semeni™ are desired and constant rﬁ,,ia;{&mg of the

}Eéi“éfpak ' concentrate tank becomes tite consuming, there arz eductors available that adapt to
ihe bung on 4 55-gallon drum. Connecting a water supply line to the eductor will produce
aboiit 900 g gallons of 6% solution,  Eductors will not suppott the high concentrate %{}Emtzens SO
a batch miixiig tank is still necessary if higher concentrations s1% needed,

- Comimen garden sprayers were also used to apply diluted PRS™ and Soil-Sement™. They are
inexpensive and easy to use. The tips and wands plug over titie because it 1s difficult to rinse
them out in a high contamination area. Having
replacement spravers is mandatory. About _ -
15-20 sprayers were utilized during the last nine . Contacts for Additional Information:
moriths of the233-8 Facility Demolition Project.

Fom Oepill, Director, 2338 D& ?a‘ﬁji:sig
Fluor Hanford, {5093 3720747

Curt Kooiker, 233-8 Field Operations Engineer,
Fluor Hanford, (509) 373-3461

Panl Valcich, Program Engineer, DOBE-RL
Central Plateau, (50%) 373-9947
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RADIOLOGICAL CONTROLS
Dispersion Modeling

“Radiological dispersiva modeling confivmed o practical houndury for the contamination controlled
avea {CA)”

(f L
Situntion

The 233-8 Facility Demolition Project was the first open-air demolition
of a highly-coniaminated plutonium facility at the Hanford Site (and
‘possibly within the DOE complex). For this reason, very liitle empirical
information existed on the quantity of radioactive material that was
likely to b relsased from various demolition activities. Information on
the effectivensss of various rélease mitigation tec?maques was equally
scarce. The 2 3% 5 Project turmed fo atmospheric dispersion modéling to
provide information on the location and levels of radioactivity that
potentially could be released. This data was also used to-assist in the
sélection of specific demolition techniques.

Initial caleulations were pmfm‘meai using HQ%S}}G‘{ O1™, - Hotspot™
was dcvei@md for evaluating incidents involving > radicactive - =
material and is a first-order approximation of the raﬁzaia@n effects. Lispersion modeling confirmed that areas
contaminated to > 2R 00 cm” would He
assoctated with the atmospheric release of radicactive materials, e Lo ; Co
R -, o within o 40-meter bovmdary, 05 measured
The code was developed at Lawrence Livermore National Fom the conter of the 233-5 Facility
Laboratory for ise in eergency planning and response. The
(eneral Ground Plume model provided by Hotspot™ is appropriate for use in caloulating réleases from
demolition activilies. Hanford Site averages for wird speed and stability class were ﬁm;}myui for the
model.

Upon réview of the nitial s:aéauiai%{m tesults, it was %:iiscwemd thaf the facilities surrounding 233-S had.

the potential of affecting dispersion patterns through various meteorological phenomena, including

building wake effects. The calculations were rerun using 8C3% a computer code approved by the

.5, Envirormental Protection Agency, This code is more Hexible than FlotSpot™ and x)ff@rb the
following advantages:

o The caleulated dispersion pattern considers building wake effects and otlier meteorological
phenomena,
» The resulis are a more accurate estimate of potential radiation dose or contamination levels as
- opposed to worst case or maximum levels provided by HotSpot 2.017,
# The ability to match the specific demolition steps (and associated release mechanisms) to

Sigtorios] memm@i%;aﬁ data for the time period in which thiey are to occur allows f@r afl accurate
determination of contamination and radiation dose at specific locations.

A3G
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The tesults from the ISC3¥ Prime calculations were used to determine that contarnination is unlikely to be

dispersed above the limits (20 disintegrations/minute per 100 square centimeters) established for the

project contamination area (CA), This boundary was established at 40 meters from the center of the

233-8 Facility,

Real-time modeling was performed during demolition activities to provide timely indication of significant
deviations from the expected results. This required daily input from the pwiea% on activities that had been
performed the pf{mm% shift, as well as expected activities for the upcoming shiff. Off-site modelers were
able to download meteorological data directly from a Hanford weather website that i3 managed by the
Pacific Northwest National Labordtory. Fach day, the 233-8 Project recéived a dsﬁpﬁmme maEp %ﬁgwmg
the predicted location and level of maximum radioactivity.

Analvsis

Radiological surveys conducted during performance of demolition activities were not of sufficient
sensitivity to strictly venfy the accuracy of the model. However, the contamination levels detected were
consistentiy below the established contamination limit.  These results demonstrate the iscfulhess of
modeling as # project planning toel and a method to lend confidence for the selection of spacific
demolition techniques.

‘Real-time modeling was of limited uscfulness for the 233-8 Demolition Project since conditions
necessary 1o cause a significant increase in predicted contamination levels (e.g., high winds) almost,
always triggered & stop- ~work condition on the project’s field dctivity.

Considerali f}*%}?’é"}{ﬁ}’* Future Projects

o Dueto uncertainties surrounding parameters used for

the 'mm;ﬁff%ixﬁzgg the c@ﬁt&miﬁaﬁeg Hmit establishi;d for _ggnga@s for Adggﬁﬂ@;_;ﬁfm.mmﬂm
the CA boundary was conservative. Fufure projects _

should use the regulatory values per {0 CFR 835 for o Orgill, Director, 233:8 D&D Projest,
total dnd removable coftamination. Fluor Hanfoud, (509) 372-0747

«  Continue research on release parameters (e.g., damsage  Dan Mantooth, Radiological Control Engineer,
ratios, release fractions, and mitigation techniques) to Fluor Hanford, (509) 376-0842 '
reduce the conservatism in modeling results. S oy -

Paul Valeich, Program Engincer, DOE-RL

s  Theneed for wind speed limitations for raémi&gwaE Ceniral Platéai, {3093 373.0047 '
contrel should be catefilly evaluated, While there is
not an established standard for operations at specific -
wind speeds, employee perception may play a role in
the decision. Also, the effectivensss of mitigation
techniques (e.g., water misting/fogging) are adversely
affected by elevated wind speed.

A-40




DEIN214%4, Rev. 1

Lessons Learned and Innovative Work Practices Fuct Sheet
233-8 Facility Demolition Project

RADIOLOGICAL CONTROLS

Yellow Brick Road

“We*’w Hi ﬁww% f@ﬁmﬁ and skivting w‘fiﬁmd time ﬁm ‘sﬂﬁﬁfﬁ‘”jf%'&‘?gfﬁﬁé‘fm%iﬁﬂ WRSHE CORTTIRGS efmﬁ shuttle
trpeek,”

Kituption

Most of the waste from the 233-5 Demolition Project was
disposed in the Havironmental Restoration Disposal Facility
{ERDF), locuted approximately one mile to the east of the
233-8 Facilitv. The ERDF was constructed to receive materials -
from a vartety of Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLAY removal
action projects that can be classified as low-level radicactive
waste (not exceeding Class-C oriter m} Waste materials destined .
for the ERDIF are tv pmaéiy placed i large (approximately 22 fix
8 fi'x 6 ft) containers called ERDF cas, and then iransported to
the waste site alter being loaded ouio a shuttle trailer and tiuck.

Plastic tarp, locally known ax the “Yellow
Brick Road ™ createy a clegn surfare fora
shutle truck fo tramsport ERDF can witste

During the 235-8 demolition process, ERDF canis were required containers into and out of the J0-meter
1o be placed within the pre-established, 40-meter controlied contamination area. This concept helped to
contamination area {CA) boundary to- facilitate loading the significantly reduce the ime spent performing

waste. Once the CA was full, the shittle truck would need to radiological surveys.

also enter the CA 1o retrieve the BRDF cans. It was discovered early in the project that shuttle trucks
wouild hkely be siguificantly contanminated il moved into the CA/high contamination area (HCA). Thwas
quickly realized that the initial decontamination efforts, as well as the radiological surveya required (o
telease the shuttle truck/cans from the CA could be a major impact to the project schédule. These surveys
involved both direct and smear contamumation measurements over 4 ’%ﬁbﬁmﬁiia% portion of the vehitle and
conlainer surface and were very time consuming.

- To reduce the number of surveys required and minimize the time in extracting the ERDF cans from the
CA, the s:z»%%mwmg sequernce of steps were taken:

s Prior to delivering an empty ERDF can, a pathway of plastic sheetin g, the so-called “Yellow Brick
Road.” was installed across the CA. The “Yellow Brick Road” was posted as a Radiological
Buffer Area:{RBA) since it was free of contamination. :

» The shuttle truck would back down the “Yellow Brick Road” to deliver an empty ERDF can.

. Onee placed, s shroud of plastic sheeting was installed in 2 manner to protect the outside surfuces
ofthe ERDF con from contamination. This sheeting was held in place via the use 6T magnets.

A4l
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After i*sﬂmg, s the BRDF can, the shroud would be carefully folded, keeping the confaminated side
mward, and placed in the ERDF .can on top of the demolition debris.

#

s The ERDF can was then surveyed (o verify that it met the release limits. A survey pian wWas
developed for this puipose that identified specific survey focations with the highest potential for
contamination. This reduces the total of number of sirveys performed.

e The “Yellow Brick Road” was sutveyed to verify that it meets RBA status.
& The shuitle truck then backed down the “Yellow Brick Road’ to retrieve the ERDF cans.,

& Releaso surveys on the truck were limited to minimal verification surveys required for release
frony a RBA.

After r@mf;wiéﬂ' fmm ?E*i;; dfem@liﬁ{m area, the EI{DF é:*ms wwe'iakun toa f-ﬁmgi'n g arca to awai%tmnspoﬁ o

Analysis

Additional time was required fo sef up the “Yellow Brick Road,” but this impact was offset by avoiding
decontarnination efforts for the ERDF can and shuttle truck. Digital photos of the ERDF can were used to
identify the locations where divect and smicar measurements were to be taken. These photos facilitated
performance of the exit surveys and helped ensure consistency.

Considerations for Future Projects

s  Although the option was not available to the 233-5 Project {due {o the close proximity of
nelgiboring buildings and structures), future demolition projects should evainate the patential for
establishing an RBA pathway that would extend from the CA to the waste container staging area,
This configuration could eliminate one release- _ _ .
survey evolution. Contacts for Additional Information:

For Orgill, Director, 233-8 D&D Project,
Fluor Hanford, (509) 3720747

Pran Mantooth, Badiologisa! Contiol Ragineer,.
Fluor ianmrd (5091 3766842

Paul Valeich, Program Engineer, DOE-RL
Central Plateau, (509) 3730947
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WE}USTRL&L SAFETY AND HEALTH
Equipment Noise and Communication Enhancement

& A
AP kB B E

“Spme PP for ponirolling exposure to igh noise levels alse impacts communication.”

Situgrion

Noise gmmmmd by equipment during demolition of the 233-8
Facility was vflen above the acceptable worker exposare litnits
of 85 {Ewiblmi% (dBA) Time Weighiéd Averag@ {(TWA). Such
equipment inchuded manlifts, concrete-coring drills, alarge
excavator with conerete shiear, a fork-lift truck, and the concrete
saw systen1. The highest noise levels were generated by the
concréte saw, at 101dBA TWA. To control employec exposure
0 high noise levels, exposed employees were required to wear
hearing protection in the foum of foamn ear plugs. The noise
reduction raiing of the ear plugs used by employees was adequate
for reducing employee noise exposure to acceptable levels.

When fedicing the noise to ace ble levels. the foarm ear plugs Custom-fitted hearing pratection {with or
en reducing the noise to acceptabic levels, the foam ear plugs withowt patfioiecll phone intesfhce capability) is

were not $elective inthe noise levels they reduced. Consequently,  commercially available: it provides o significant
all emplovee noise exposure (including conversations) was rediction in noise levels yet uflows for effective
reduced by thie noise reduction rating assigned to the ear plugs. comaninications. Fluer Hanford has purchased
As a result of noise reduction, employees wearing ear plugs and is evelati ?g”‘*?’ e ment for selected
oceasionally expericnced difficulty at hearing and understanding use on futire demalition projects.
verbal direction ot conversation.

To address the problem of inadequate hearing/understanding of verbal direction or conversation when
wearing ear plugs, discussions were held with a local hearing-protection wg}pﬁ% and a detision was: .
made to ;mmﬁm@ﬁ custom-molded/fitted ear plugs for 2 selected number ol employees (a total of four).
These specia lized car pizigs are designed to discritninate in the fioise that they filter. While

_ reduungﬁ}&m% out noise levels above unacceptable levels, the pre-molded ear plugs should not reduce
noise levels al acoeptable/conversational levels,

Analysiz

Since the dedision to procure the custom-fitted ear plugs was an initiative that began near the end of the
233-8 Demolition Project {i.e., April 2004), the produets have niot been recetved af the time of this
writing, Upon regeipt of these ear plugs, however, the project’s Industeial Safety staff (including the

-author of this Faet Sheet) will evaloate théir effectiveness. The manufacturer of these custoin units also
offers a product that also allows for an industrial cell phone or radio adapter to the hearing protections to
enhance the ability for remote communication.
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Considerations jor Future Projecis

s When the pre-molded ear plugs arrive at the Hanford Site, the Industrial Safety representatives
witl test their ahility to'reduce high noise levels while not interfering with mmm%ﬁiwmdi NOISE.
Follow-up information should be available from the contacts poted below.

= Demalition projects should evatuate other types of communication/heartng protection {(s.g., a8
ased by airplane/helicopter pilots). The ear muffs worn are used a8 both hearing protection and
for Hstening to communications.

e Additional research and engineering fixes to employee exposiire to high noise levels may be
available from a project’s Industrial Safety orgamzation.

Centacis for Additional Information:

Towm Orgily, Director, 733-8 D&D Project,
Flunr Handord, (509} 3720747

Totm Gasper, 233-5 Industrial Safety Bogiricer,
Fleor Hantord, 372-9353

Pagl Valciol, Program Eﬁgfﬁﬁ@n DGERL
Central Plateay, {509 3759947
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“Heat stvess revuliod in the need for strict moniforing and control of work/resy regimes.”

Sttuaiion

During demolinon of the 233-8 Facility, elevated temperatures
became an issug in regard to worker’s heal stress. The summer’s
heat load on the building resulied in elevated temperatires inside
the building, as the building’s temporary exhaust ventilation and
portable conling systems were severely limited i in their capability
o ventilate and 6%3{}3 the building to acceptable levels. In addition
to ventilation/cooling issues, the contamination levels and the wet
conditions within the {acility required that workers wear not only
the standard of two pairs of protective clothing, but oftentimes
required impermeable outer layers of clothing. - As a result, the
‘stay-times of werkers in the building were severely limited, and
additional workers were required 10 accommodate worker
rotations. The lwat strosses also contributed fo an increased
potential of personnel contaminations due to “sweat-through™ of
protective clothing. '

Apelyaii

Temporary structive gf{’ﬂ‘ center) wis
configured to allow &L workers o stay ot
of direct sun dud take perigitic breaks during

summier months o winimize heat stress.

When FH assumed-control of the 233-§ Project in mid-2002, no significant work activity began wntil the
fall/winter months. As the work progressed into the spring and summer months, the temperature inside of
the building began io elevate, and heat stress 1o the workers became a significant issue. Three basic issues

compuounded the heat stress problem:

»  The building ventilation was provided by a portable, skid-mounited, exhaust system and a (railer-
mounted air conditioning system on the supply side. The exhaust systemn’s flow rate far emexﬂie{%

the air supply, 50 warm air was also pulled into the building.

= Water vipor impermeable, air anermeablﬂ thermally insulating clothing, encapsulating guiis, and

multiple fayers of clothing severely resirict heat removal.

. ® The hﬁ;griizzg s concrete structure retamed the solar heat load, causing the building tumpe{‘amws to

remain at elevated levels well into the evening hours.

When the project progressed into the spring and sununer months and elevated temperatires began o
manifest into hedt stress issues, the stay-times of workers became severely limited and worker monitoring
{e:g., body remper ature, heart and respiration rates, tody weight changes, ic.) became standard for all
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workers. While the most significant heat stress considerations were related to the work performed inside

of the building, solar load resulted in heat stress issues to workers outside of the building.

The project had difficulty in procuring appropriate cooling systems. To maintain radiological
contamination control, the cooling systems could not introduce more air into the building than the HEPA-
filtered exhaust system could remove. The supply and exhaust system had to be balanced to maintain a
negative pressure differential from contaminated areas to non- or lesser-contaminated areas thereby
limiting the ventilation systems that could be used. The project eventually procured another cooling
system that helped to achieve cooler conditions.

It is well known that water vapor impermeable, air impermeable, thermally insulating clothing,
encapsulating suits and multiple layers of clothing severely restrict heat removal. With heat removal
hindered by clothing, metabolic heat may produce life-threatening heat strain or stress even when ambient
conditions are considered cool. While guidelines have been developed regarding layers of clothing,
guidelines regarding layered clothing with an outer impermeable layer are limited. As such, the facility
Industrial Hygienist (IH) had to develop guidelines. The guidelines discussed the appropriate methods for
addressing heat stress issues while employees were completely dressed-out in impermeable clothing (i.e.,
impermeable coat and pants). The following procedures were established for working in conditions with
the potential for heat stress when utilizing impermeable clothing at the 233-S Facility.

The TH shall establish worksite and work location specific Wet Bulb Globe Thermometer (WBGT)
values. The IH will establish a work/rest regimen by applying the following criteria:

¢ Employees working in impermeable clothing will be allowed to work up to two (2) hours of
work with one (1) hour of rest when the acclimatized, WBGT value is below 69.8°F. It should
be noted that the one (1) hour of rest shall begin when employees have completed the "dress-
down" process. The two-hour time period will begin after the employees have properly donned
their PPE and are ready to enter and work in the area requiring the impermeable clothing. This
two-hour work period may be increased if it is determined by the project IH that this may be
done safely.

o Employees working in impermeable clothing will be allowed to work up to one (1) hour of
work with one (1) hour of rest when the acclimatized, WBGT value is above 69.8°F in the work
area. It should be noted that the one (1) hour of rest will begin when employees have
completed the "dress-down" process. The one-hour time period will begin after the employees
have properly donned their personal protective equipment (PPE) and are ready to enter and
work in the area requiring the impermeable clothing,. This one hour work period may be
increased if it is determined by the project IH that this may be done safely.

Industrial Hygiene Technicians utilized heart rate monitoring to assess sustained heart effort. The radial
pulse was measured during a 30-second period prior to donning PPE and immediately following doffing
PPE. Employees were instructed to measure their own pulse and relay the information to the IH
Technician. If the heart rate exceeded 110 beats per minute at the end of a work-period, the next work
cycle was shortened by one-third or the rest period lengthened by one-third. If the heart rate still
exceeded 110 beats per minute at the end of the next work cycle, the following work cycle was shortened
by another one-third or the rest period lengthened by another one-third.
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The IH Technician monitored body weight at the beginning and erid of each entry into the work area
where impermeable clothing is required to determine if dehydration is ovcurring, Dehydration is defined
as & 1.5 percent body weight loss over the entry period. Weight losses above this value indicated a need.
tor further acelimatization of more frequent fluid replacement and evaluarion of the employees” fitness for
additional worl,

The TH ensured that water/fluids were provided: to workers as needed to prevent dehydration.. The [H and
IH Techmician also encouraged workers to consume adequate quantities of water. In general, the
recommended intake was eight ounces (one cup) of cool water every 15-20 minutes. Freguency of
urination is one of the best indicators of adéquate hydration. The [H-or TH Technician may monilor the
affected worker's frequency of urination and use this as a guide for gauging adequate hydration. The
project TH tad muthority to impode mandatory consuimption of flaids by the affected workers to ensure
adequate hydeation. '

Consideraiions for Future Projects

‘& Heaf stross lssues are difficult to foresee. Even in cooler climates, heat stress should be considered
a3 a potential issue, especially in those cases in which employees must wear layered clothing
and/or impermeable clothing that prevents metabolic heat from eseaping from the body.

= Projects should anticipate heat stress issues well before entering the spring and summer months
The best mechanism is to anticipate these issues and procure cooling systems to control
temperatuies to aii acceptable level so as to mitigate the temiperatures without the need for best
stress monitoring and work/rest regimes. Projects should utilize an engineering professional
familiar with ventilution balancing and cooling capacities.

e Projects should consider pumhasc of personal cooling systems. However, the wor ker ‘acceplance
of these systems can become an issue. Purchase or
Joan of several varieties of cooling systems and trial
by the workers may increase worker acceptance.

»  Requiréments for heat-stress moritoring and- Tom Orgith, Director, 2335 DAD Project,
appropriate work-rest regimes should be defined Fluor Hanford, (569) 372-0747
early and undersiood by all employees. Additionally, ... Rifte, Director, D&D Personnel

Contacts for Additonal Information:

all workers must be trained in heat stress issues and Protection, Fluor Hanford, (509} 376-0149
the means for detecting heat stress. Monitoting of _ o _
heat stress by trained individuals is essential. Paul Valeich, Program Hngineer, DOE-RL

Central Plateau, {509)7373-9947
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I;Q?_NSUSTREA-L SAFETY AND HEALTH
Ergonomic Issues

e ar A

“Handiing of plastic tarps/shecting in windy conditions created potentiol for ergodonic infury.”
Sitwation

Astde from the standird ewmlemic risks associated with _
laborious work tasks {(i.e. zﬁmgg, pushing, pulling and iwmat;ng,}
demolition activifies &hSQQE&‘[ﬁﬁ with the 233-5 “Famiity gave rise
to additional hazards. This project mqmred the use of 2 wide
variety of tarpautins and plastic coverings designed for heating
striichires afidd storage lents. Various types of plastic materials
were atso used for radiological controls and to support the
wrapping/shipping of demolition waste. The common factor
associated with any of the tarpauling and plastic coverings used
for these demelition activities was the large surface area and
hetght of the a‘m;g:azt biing covered. When combined with
_:prevaim high winds at the Hanford Site, the result was the
potential for serious ergonomic injury 1o employeéeas.

D&l workers “negotiating " large plastic
sheeting in high (bt less thae 12 mpl)
wird comditions. The sheeting was used o
_ _ wrap conerete Mocks remaoved from thi
The 233-8 Facility had e standing rule that demolition and waste 233-8 process hood via saw cutting,

loading activities would cease if the average wind speed was

measured at 12 miles per hour (mph) or greater; it should be noted that this was a radiological control.
Bven at wind speeds that were much lower than 12 mph, the handling of large sheets of materials would
present sighificant challenges. Therefore, conditions had to be assessed o1 a case-by-case basis to.limit
the exposure to employees working with the high-surface-area materials. In addition, steps were taken io
secure tarpauling or plastics used for racim%ag&cal and wrapping/shipping waste, For example, chains were
used to.cover the perimeter of a plastic “road” placed upon the ground to iminimize contamination fo
heavy equipment. Likewise, magnets and bungee cords were used to secure plastic Hiniers in the mietal
waste containiérs, and steps were provided for those workers needing assistance when covering high
obiccts.

Analysis

Constant moniioring ef weather conditions proved to be effective in controlling poténtial exgonomic
njuries associated with working with terpautins and plastic in windy conditions. On a case-by-case basis,
the project evaluated the ergonomics associated with a'specific task and made specific decisions 1o stop
the work based upon wind conditions and risk of personnel injury. In addition, the steps taken to secure
tarpauling or plastics used for radiologicdl and Wm;}‘mng/smppmg waste were effective. Employees were
adequately trained in proper body mcchamm and ergonomics which also hielped to reduce the potential
for arg@mmw m}ur}e
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Considerations for Future Projects

s Changirig weather conditions can present unigue challenges to ergonomics. Demolition projects
should be prepared to continuously te- evaiua@:a ihe planned and the ongoing amt;vﬁm& in terms of how
the weather affects the work.

s Large-surface ares plastics and tarpauling may pose significant ergonomic risk to employees wotking
in windy conditions, Steps should be taken to limit this type of work under such conditions.

*  Some mn_-k«ar_z» may require steps or ladders to cover high objects,

Contacts for Additional Information:

Tom Orgill, Director, 23358 D&D Project,
Flior Hanlord, (509 FFRATAT

Joblm Giasper, 2333 Indusrial S&feiy Frgineer,
Fluor Hanfurd, (50973729383

Faul Valcich, Program Engineer, DOF-RL
Central Plateay, (300) 3739947
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IND USTZMAL SAFETY ANDHEALTH
Portable Heaters

“Poriabie hester needs and use should be reviewed with all werkers prior to volil weather,”
Sitrection

Demolition activities associated with the 233-8 Facility took
place during unseasonably cold and inclement weather. During
this period, portable heaters of various types (e.g., electric,
kerosene and diesel) were used throughout the project, The
nieed for addifional Heaters increased as the winter conditions
of 2003/2004 becarne worse than expected. Portable heaters
were used o protect equipment that was viinerable to freezing
conditions {e.g., portable eye wash stations, water pumps, water
hoses, and other equipment associated with the concrete saw
cutting s»;.‘y&&/m}, Portable heaters were also used to prmrl(ic- a
temperature controlled enviromment for assembling and storing
‘power air pirifying respirators (PAPRs). Tent-like structures also

Porsable electic heater (vight) used on 233-8
project to maintain abovefredzing conditions

housed portable heaters to rmitigate cold-relited stress and 1o ‘It a temporary enclossre; portable eve-wash

~enhance comfort for field workers, station on left. . To avoid potential personal
Fafiery and equipment domage, porfable

Asnnivsic _ heater deploymeni must include o review of

the applicable safery precautivns and
o . : . L L Himitations associaied with each type 6f
- Portable heaters provided a cost-etfective and feasible solution for heater

the myriad of challenges associated with operating in the cold and -

melement weather conditions. However, with the prevalent use of tarpaulins and plastic coverings for
heating structiires, extra care had fo be taken to-keep these combustible materials at 2 safe distance from
any open heater.

A review of the applicable safety precautions and limitations with project personnel was patamount 1 the
prevention of fire, personal injury and equipment damage. Employ‘eeﬁ were bricfed on the applicable
safety precautions and limitations of portable heaters at various plan-of- the-day and S&}fﬁiy’ mieetings.
Generally, & minimum distance of at least 3 feet from any combustible materials was observed on the
project site. 1n addition, kerosene and diesel-fueled portable licaters were not allowed to be used inside of
tents or other heating structures due o concerns associated with the buildup of carbon monoxide.
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Considerations for Future Projects
; i

Portable heaters can be extremely useful for providing temporary héating on job sites, particularly
when the location and activities performed on the site make other iypes of heaters impractical.
Care should be taken to ensure the proper type of portable heater 1s utilized for each situation (e.g.,
kerosene and diesel fueled portable heaters should not be used in enclosed areas).

Portable heater use must include a review of the applicable safety precautions and limitations
associated with each specific device, A refresher briefing on this topic should be provided to all
project personnel prior (o the cold weather séason, and on an on-going basis durng winter months,
Portable heaters should meet all Natlonal Electric Code (NEC}) requirernents and display a
tabel/histing certifying inspection by a nationally-recognized testing laboratory {e.g., Underwriter’s
Laboratory or UL

Portable heater use during high wind conditions can present zdditional potential for fire hazard.

Contacts for Additional Inforamtion:

Toin Orgill, Director, 233-5 DDy Project,
Fluor Hanford, {508) 372.0747

John Gasper, 233-8 Industrial Safety Fngineer,
Fluor Hanford, (509 372-9383 S

Paul Valeich, Program Hnginéer, .§“}G:§§~Réi,
Cendral Plataain, (508 3739947
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WASTE MANAGEMENT

Radiological Characterization of Building Structure

“?Eﬁdzﬁfﬁg*;mf fmmmwimsmﬁ gmfﬁsmfs wed to match field H?#Mfﬂ‘é’ﬂ?i 57
Situation

When the 233-8 Facility was transferred to Fluor Hanford in
2002, most of the facility’s highly-contaminated equipment had
heen remaved. However, due to processitg upsets that ook
place in the 1950s and 1960s, a significant amount of radivactive
~ contamination remained on and within the building’s interior
wall, ficor, and ceiling surfaces.

Subsequent (o the removal of contaminated processing equipment
{(but prior to demiolition), an updated inventory of the _
contamyination remaining in the 233-8 Facility was needed to
suppott the revision of a documented safety analysis (DSA) : .
{compliant with Subpart B of 10 CFR 830, Nuclear Safety Several characterization methods were
Munagementy, and to determine how much of the facility’s dsed 4o stipport the downgrade of the
e T e S 233-S¥acility’s radielogical hazard
structure would be classified as low-level waste (LLW) vs. category, 1o suppert waste chiaracterization,
transuranic (TEU) waste. and minirize the volume of tansuranic
waste. The image above shows
Nondestructive Assay (WDA) techniques were initially chosen for “characterization mheasuremint locations
characterizing the facility. Per guidance from subcontracted NDA (typically-on 1/2-meter square spacing) on
expertise, however, it was recognized that the selected NDA the 233-5 process hood walls and ceiling.
technigue would be effective if the general arca exposure rates
“within the 2338 Facility could be réduced to <5 millirems per hour (mR/hr). Unfortunately, this
condition was not met for several areas of the 233-8 Facility due to high level of surface contamination as
well as some contaminated material/waste that stifl resided within the facility. Even though these
conditions were less than ideal (i.e., 100 to 300 mR/hr), NDA measurements were obtained throughout
the facility without removing waste, perfmmmg additional decontamination, or shielding of hot spots.

Andivais

Due to the high general-area exposure rates that remained in the 233-8 process hood (and the recognized
uncertainty that these exposure rates introduced into the data analysis), the total gram guantity of TRU
constituents from the NIDA measurements were ackn@wlgdg;ed as “worst-cage” conditions and overly
conservative, ' While this consérvative NDA assessment was still sufficient to support a downgrade from a
Hazard Category 2 Nuclear Facility status to a Radiological Facility status, the assessment was not
sufficient {0 support waste chavacterization. If the NDA assessment was used for waste characterization
purposes, the entire process hood would have been designated as TRU waste.

A-53




D&D- 2§4E4 Rev, 1

Fessons Learned antf funovative Work Pmﬁwes Favr Sheer
2338 Facility Demolition ﬁm;ew

The projeet subsequently developed and implemented a plan to reduce the uncertainty and conservatism
that was inherent to the NDA assessment. The new approach required the removal of all waste and other
accumulated/contaninated materials. Also, a 12-inch layer of grout was installed fo shield the exposure
from contarnination on the process hood floor. A detailed sampling grid was then established over the
entire facility’s wall and ceiling surfaces. The grid spacing varied according to contamination level and
distribution; closer spacing was used for areas of high contamination and potential areas of Heterogeneous
distribution. A lead-shielded, sodium-iodide detector was calibrated specifically for americium-241. The
tead shielding created a divectional detector which minimized interference from contamination on surfaces
other than the one being measured. Exposure measurements were obtained at a distance of 30 centimeters
from each-grid center and converted fo a gram quantity of TRU using an exposure to curie calculation
method. The individual mass determinations were summed to provide a total TRU mass for each grid
block and for the entire facility. This approach required an investment of several weeks 1o establish the
survey grid and obtain the data, but proved to be very successful:  Rather than designating the entive
process hood (approximately 2,700 cubic feet) as TRU waste, this more detailed charaeterization
approach determined the TRU waste volume to be about 500 cubic feet. However, baséd on subsequent
discussions with DOE and EPA regarding volumétric-weighted-averaging of the concrete slabs, the final
volume of TRU waste was reduced (o less than 150 cubic feet.

Considerations for Future Projects

s NDA characterization can be much more cost effective than physical sampling and laboratory
analyses, However, depending on the co- {*{}nmmmaﬂts‘, high general-area exposure readings might
interfere with data quality and introduce unacceptablé levels of uncertainty, Overly conservative
characterization data can have significant cost implications for waste handling and disposal.

e - The “micro-R” sodium-iodide detector was very
effective at locating TRU contamination areas within
the 2335 process-bood. These detectors were
specifically calibrated for americium-241 (**' Am) Tom Orgill, Director, 2348 D&D Project,
and shielded with lead to eliminate inferference from  Fiuor Hanford, (509} 372-0747 '
sources outside of aach sampling area. The isotopic

Contacts Tor Additional Tnformation:

distribution ratio of ' Am to plutonium (previously ﬂlaﬁ ?"g’d‘““ ?aﬁf‘imw‘?’s ?‘f‘*m Lead,
deterrnined by physical sampling and laboratory Fluor Hanford, (309) 373-273

analy 5‘“)' was then 'uge{i to determine the levels of Paul Valeich, Program Engineer, DOE-RL
TRU for each sampling area. Cenitral Plateau, (5097 373-9947

o Characterization on a small (1/2-meter square grid)
sample spacing allowed for the ability to segregate
TRU hot spots and minimize the actual volume of
TRU waste.
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Loading and Packaging of Concrete Rubble

Waste hawiliing vequired move tiine and vesources than originally estimated.”
Sitpation

The single-story and less-contaminated portions of the 233-S
Facility were demolished by use of an excavator with 4 concrete
shear attachment. Afier several hours of shearing, a front-end-
Joader was nsed to place the pile of conerete rubble into a large.
(6 flx 6 L x 20 [1), steel, roll-off/drag-on, open-top, farp covered,
waste confainer. These containers were transported to Hanford’s
Comprehensive Environmental, Response, Compensation, and
Liability Act of 1980 (CERCLA) landfill, known as the
Environmental Restoration Disposal Facility (ERDF). These
wagte transpartation containers are locally called “ERDF boxes.”

Loading dnd packaging bf phutonii-
contamingied concrete debris imvolved

This apparently straight-foiward process was more complex due to

the limitations on site access/egress, and the detailed steps that detailed handling procésses. Plastic
were necessary to-mantain contamination control. sheeting was etensively used to
' : ' wiip/ontain for contanitmition conirol

F BHIDOSEY,
Anglysis Py

Tt general, fhe tirme and resources necessary to prepare, place, load, seal, secure, survey, remove, and
stage an ERDF box for disposal were greater than originally anticipated. The restricted area (e.g.,
neighboring buildings, pipe trenches, and underground tanks) strrounding the 233-8 Factlity also created
a number of Jogistical challenges for efficient access to-and egress from the demolition zone. Even
though a site plan was developed for the delivery/placement/removal of ERDF boxes as well as pathways
for the excavator and front-end loader, the project site was still very constricted. "

Radiological control dapects of the waste packaging process presented challenges in the areas of -

(1) providing clean access for shuttle truck to deliver/remove ERDF boxes, (2) preventing the outside of
the container from becoming contaminated during loading, and (3) the time required o survey the truck
and box for release to uncontrolled arcas; '

It order to allow for & clean shuttle truck to access approximately 50 f into a contamination area, g
15-ft-wide pathway of plastic sheeting (locally called the “Yeliow Brick Road”) was positioned over the
contaminated ground as a driving surface. Chains Were tsed as easily moveable anchors for securing the
plastic sheeting from wind movement. Steel plates (Vo-inch thick) were placed where the ERDF box was
to be located; the ERDF boxes were then rolled-off a shuttle fruck trailer and onto the plates. This
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access/egress system worked very well: plastic was able to be reused wzﬁ‘s minimal survey fime ami

eventually ¢ mmrdc,d afier being damaged by track tires.

The Eﬁi}? box vwas protected from confamination by placing a “skirt” around the lower % of the ERDF
box. Tape was originally used to secure the skift to the container, but was later replaced (per
recommerndations from the workers) by aseries of magnets. The ERDF box waste packaging system
utilized a plastic liner and “burrito bag” for the inside of the container. The burrito bag was draped over
the outside of the box, and hung approximately halfway down the box (bverlapping the skirt and
providing eomplete coverage of the oufside of the container). The closure process involved folding the
Hner and burrito bag into the box and sealing it. This approach worked very well; over 60 ERDF boxes
were successiully removed from the contamination areas without a significant contamination event.

Evenwiththe ¢ fﬁx;'imcy improvements noted above, the maximum number of _E}s:;xea that could bé‘: placed,
loaded, and remioved from the contamtfiation aréa during each shift was two (per loading location), with
the averdge betng one,

Consideraiions for Future Projects

s Adequate time for waste box handling should be included in duration planning. For this project,
preparation of the ERDF box took approximately one hour and three workers, Closure of the BRDF
box, §mm?m%@; on the shuitle truck and radiological release surveys took approximately two Hours.
Efficiencies were made by préparing the ERDF box prior to pldmmﬁ;}t within the contamination area,
reusing ;}iammj and establishing a second ERDF-box-loading station

= [famplé space is available near the demolition zone, multiple Iaaéin.g locations wounld allew for
Toading of containers to proceed while container closure activities occurred on others. Due to.very
limited aceess near the demolition zone, this project
established a second box-loading station close to the first _ _
station; both were simultaneously loaded and closed. Contacts for Additional Information:
This ppgrade effectively doubled the thronghput, but
required twice the personnel vésources,

Tom Orgill, 233-8 Demaolition Project _
_ A ) i Manager, Fluor Hanford, (509) 372-0747
»  The process forofi-sile shipment of the waste containers
shoild be decoupled (i.c., geographically separate) from  Joff Riddelle, 233-8 Demolition Project
P : " - . ’ I
loading process. This approach worked very well for this Fluor Hanford (509) 372-0747
project; ;sg;_kﬁﬂi;mnai containers were required to ‘aEiQW for Paul Valcich, Progiar Engiseer, DOE-RL |
lag storage, and there were no instances of project delay Central Plateau, (309) 3724829
due to container shipment schedules.

¥ Hanfor
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Gaomenng Waste Packaging — Liquid Absorbent

“Polyimer absorbent mitigmed problems of free liguids in waste containers.”

Siruation

Free tiguids were not permitted in the large roll-off containers
that were used for transporting the 233-8 Facility’s demolition
debris to Hanford Site’s Bnvironmental Restoration Di sposal
Facitity (EIRDF). . This restriction represented a challenge for
the 233-8 Faciiity Demolition Project due to the water mists
that were continuously applied to the zone of concrete shearing
for contamination control purposes. For the same purposes,

water mists were periodically applied to demolition debris piles,

To help ensure that Houids would not escape from the waste
containers, the project’s waste management staff conoeived an
idea forusing a ";i;piﬂy efficient polymer absorbent called
WaterWorks Crystals”, The concept invelved placing a _
preseribed srmount of ﬂm WaterWorks® product info fong,
tubular “socks” and installing them near the seals of the waste.
cordainer’s rear door.

Analysis

Custom-made “socks " containing o
superabsorbing polymer sudterial were.

‘placed vear the vear geal on waste containers

destined for Haford Site’s ERDF landfill.

The absorbing socks effectively ensured thar

j? g figukds would he alsorbed and not leak
from the containers.

A smiall business contract was established for water-absorbing socks {cnppmmma{ﬁy &'in, diameter x_
8 fi long) to be fabricated with a premeasured amotnt of the WaterWorks Crystals”. The socks were
sewn from scrap nylon matemaﬁ; acqmmei from local second-hand stores and delivered to the project.
The WaterWarks Crystals® produet is a cross-linked polymer that is claimed to bé capable of
absorbing up to 400 times its weight in water. The product worked exceplionally well as it
eliminated firther instances of leaking waste containers. This product has been effectively used and

accepted by the BRIF landfill,

AT
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Considerations for Future Projects

s Upfront planning for liquid accumulation/removal scenarios prior to waste disposal acfivities
wight mifigate delays in waste stnpments.

o  Preapprovals for use of particular absorberits should be obtained from the waste disposal support
orgamzations.

# Polymer absorbents can be effective for controlling and removing free Hiquids in waste containers.

Contacts for Additionzl Information:.

Tom Orgﬁi Director, 233-8 D&D Project,
Fhuor Hanford, (509) 372.0747

Mark Vuocelick, Waste Maé_i&gmmm.!ﬁad,
Flior Plaviford, (309) 3734780

Paul Valeich, Program Bngiueer, DOE-EL
Central Plateau, (509) 373-9947
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Bulk Packaging Systems

“Unmovative, bulle-packaging systénis can be whilized to safety ship highly contominated waste.”
Sitvation

The initial waste disposal plans for the 233-8 Facility
Demolition Project inchuded the use of the following standard
packaging snd disposal methods:

a  Step-off pad and other soft wastes generated during the
project were destined for 4 feet (ft) x 4 ft x 8 fmetal waste
boxes that would be used one time, would cost about $3000
pet container, and would hold 10-20 bags of the soft waste.

s Damolition debris classified as Low Specific Activity 11
category {LSA-T) would be placed in 12 roll- off containers

{qualified per 49 CFR 173411, Industrial Packaging), cach PR LRI o SR
- tine about $25.000 ' Large (22 71 x 8 fr ¢ 6§, veusable, roff-off
ﬁ“:_ s.mg ADOUL. A o _ : warste boxes with heavieduty polveriylene
= Saw-cut conerele slabs from the 233-5 process hood would Jinrs were wsed for packaging and
be cut small enough to it into a roll-off container. shipment of non-trarsiranic wiiste from
the 233-8 Facility.

Several initiatives were subsequently pursued to i";r:’lp minimize
~waste packaging, transporiation and disposal costs. These initiatives involved the ise of flat-bed trailer 5
reusable roll-off containers (approximately 22 ft x 8 ft x 6 1), and Industrial Package (IP)-1 qualified liner
systems i order t6 meet 1P-11 shipping reguirements,

Anelyvsis

Instead of using the 4 {t x 4 ft x § ft mietal waste boxes for transportation and disposal of soft waste,
reusable roll-0f containers were used. These larger containers held 75 to 100 bags of soft waste, Cost-
for dis pﬁsai ot this waste at the Environmental Restoration Disposal Facility (ERDF) site was only
$470 per container load; this represented s;gniﬁﬁ:am cost avoidances commmdl to the metal waste bﬁxe;@
costing $3000 each.

Insiead of spending up to $300,000 on IP-1Lqualified waste shipping containers as noted in the second
bullet above, approvals were obtained on the use of a custom-designed, container/liner system for the
shipment and disposal of all non-transuranic (TRU) waste. This heavy-duty intermodal liner with
protective finer liner system was locally called the “burrito bag,” This packaging sysiem was initiated by
placing the burrito bag within the drag-on container (with ends draped over the sides of the waste
container). Then an mner liner was placed on the opén burrito bag, and 12-18 inches of soil was placed
onto the inner Iiner. A "ter filling the container with demolition -;%ehm (¢.g., conorete rubble), additional
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soil'was placed over the top of the debris, and a heat gun was used to seal the innet liner. Rope-lacing on
the burrito biag was then cinched and tied fo {inalize closure of the liner package. Use of this system.
received joint approvals from the ERDF site mandgement, the U.S. Department of Energy, Richland
Operations Office (RL), and the U.S. Environmental Protestion Agericy (EPA).

In order to minimize the exposure of hazards to workers-and the possibility of contamination spread while
“cutting the concrete roof and walls of the 233-8 process hood, discussions were held with representatives
from the BRDF, DOE, and EPA regarding waste téansportation options; agreements were reached that
allowed for the use of flatbed trailers for hauling concrete slabs. The use of flatbed trailers (in addition to
roll-off containers) allowed for larger slabs of concrete to be cut and fermoved from the process hood. The
ability to cut and transport larger concrete slabs also reduced the total number/length of outs that were
necessary to dismantle the process hood structure.

Considevations for Future Projects

o Useofreasable, bulk shipping systems will likely result in cost, manpower, and project schedole
SAVIIZs. :

s With adequate contamination controls. in place, smearable alpha costamination fevels in the
miflions of disintegrations/minute/ 100 em® can be safely shipped using bulk containers.

‘Centacts for Additional Information:

‘Tom Orgill, Director, 233-8 D&D Project,
Fluor Hanford, (509 3720747

Mark Vicelick, Wagte Mmz&gﬁnmm Lead,
Fluor Hanford, (5053 373-4760

Baut Valcich, Program Higloeer, DOE-RL
Central Plateau, (509) 3739947
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WASTE MANAGEMENT |

‘Water Accumulation and Collection

“Demolition water accumplution/vollectivn way much less signiffcont thar anficipated.”
Sttuation

Water (with and without additives) was vused throughout the
demolition praject to suppress airborne dust, apply fixatives, and.to
lubricate, cool; and- ii%{}ﬁtammate equiprient. '@urmg the conerete
shearing process, twe MARTIN® FOG CANNONs™, were used to
direct a 14-gallon-per-minute misting of water mward the zone of
shearing. A specialized series of water spray nozzles was also
installed near the end of the excavator arm to apply a fine mist
immediately near the throat of the concrete-sheating jaws; this
water was very effective for controlling dust migration, and each
unit applied approximately eight gallons per minute, Additionally,
two-inch-dismeter hoses were used to manually apply water and
fixatives to keep debris piles wetted, The diamond-blade wall
saws réguired 3 10 6 gallons per minute to support blade cooling,

" gwffafsfﬁm wigfer
sserd Jor demalition fﬁmrwppm&mrz, N
Sixarive applivations. equitment cooling,

tubrication, and clearing of sediment from the kerf. During the and decontamination did ot nccumidate 1o
project planning and preparation phases, peak water applications levely of significance within the
were estimiated at approximately 35 gallons per minute, or 2,100 contaminalion area.

gallons per hour ﬁ{iréiﬁgihﬁ shearing phase of the project.

It was known that ﬁﬁwmi feet of gravel and several layers of asphalt were imstalled around the

233-8 Facility since the 1960s in orderto cover up sub-surface contamination. Without perfornaing
significant excavation or bore sampling, it was difficult to estimate the underlying “water-holding
capacity” of the Sm*ra::euz‘;dmg sub-surface gravel. Given these unknowns, the project planned tor worst-
case conditions by ensuring that a sufficient niimber of sump pumps, water collection troughs, and
holding fanks would be available for use if needed. :

Analviis

While the estimated water application vatés were accurate, the variables associated with actual sub-surface
soil/gravel and asphalt conditions, actual durations of demiolition on a daily basis, and weather (micluding
relative humidity, wind conditions, and ambient air tempetature, -ele.) proved to be favorable with regards
to water accumulation and collection needs. Due to unseasonably cold weather conditions, & mid-Coutse
decision wags made to teduice field operations from two shifis per day 1o 4 single shift per day. This
change also minimized water acenrmulation and runoff concerns, Overall, ponding of deisolition water
was very minimal throughout the entire demolition project.
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Considerqtions fov Future Projects

»  The semi-arid environment at the Hanford Site can be viewed as generally favorable with
espect to rdtes of evaporation and water-holding capacity of the native soils,

*  Similar demolition projects in non-arid environments {e.g., DOE’s SBavannah River and Oak
Ridge sites) may experience significantty different results,

«  Sub-surface soil conditions can favorably or unfavorably influenice the moisture holding
capacity of soils near a given demolition site, and the migration of waters to regions outside of
the designated surface contamination area,

= Irrigation hardware and agricultural equipment suppliers (especially fu arid regions) typically
mwaintain aninventory of the types of equipment needed to capture and collect unplanned
volumes of waste water. Near the Hanford Site, this fype of equipment can be procured ona
guick-turnarourdd basis.

Contaets for Additions) Infornumtion:

Toin Crgill, Director, 233-8 D&D Project,
Floor Handoed, Tnc, (5093720747

g

Floor Hanford, (309 1733461

Pagl Valcich, Progiam Engineer; DOE-RL
Central Platean, (509) 373346
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